(i9) n^mmm^m^m 



(43) sb&brb 

2001 *f 8 ft 16 B (16.08.2001) 




PCT 



(10) SB^M*-? 
WO 01/58900 Al 



(51) HSgttfrtfg 7 : C07D 471/04, 

A61K 31/437, A61P 3/10, 11/06, 17/00, 25/00, 29/00, 
31/04, 37/06, 37/08, 43/00 



(21) mtgamw^: 

(22) HfgttJBIB: 

(25) m^mmomm: 

(26) aBg&^<DWl§: 



(30) 



Suffix -"S-: 
^112000-31270 
!&Jil2000-277507 



PCT/JP01/00816 
2001 *2fl6B (06.02.2001) 
B*I§ 



2000 ¥2 £9 B (09.02.2000) JP 
2000 ¥9 £13 6(13.09.2000) JP 



(71) &mx(*mzfe<-k-c<Dmmmi~i^x): immm 

ttiC#t± (HOKURIKU SEIYAKU CO., LTD.) [JP/JP]; 

t9i 1-0813 mtt^BM-fimmnimmm Fukui(jp). 

(72) §tW%;t$£lf 

(75) mwgittomx (xmiz-D^xoft)-. tnieaig 

(KATO, Hideo) [JP/JP]. II (SAKAGUCHI, Jun) 

[JP/JP]. & (IZUMI, Tomoyuki) [JP/JP]. MSI— 

(KATO.Ken-ichi) [JP/JP]; t91 1-0813 fi#!!J§UJrtTJ(t 
ifP37^1#ifel dt^Si^ttS^ttrt Fukui(JP). 



(74) ttSA: ^ttiEiW, ^(IMAMURA, Masazumi et al.) 
; T 104-0031 m«tB4>*Em^-Tg8S7-^«tiB 
St t?;U8Pg Tokyo (JP). 

(8i) Ji^B (art;: AE, AG, AL, AM, AT, AU, AZ, BA, BB, 
BG, BR, BY, BZ, CA, CH, CN, CR, CU, CZ, DE, DK, DM, 
DZ, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, ID, IL, 
IN, IS, KE, KG, KR, KZ, LC, LK, LR, LS, LT, LU, LV, 
MA, MD, MG, MK, MN, MW, MX, MZ, NO, NZ, PL, PT, 
RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, TR, TT, TZ, UA, 
UG, US, UZ, VN, YU, ZA, ZW. 

(84) $|£S fjSHEj: ARIPO ftlff- (GH, GM, KE, LS, MW, 
MZ, SD, SL, SZ, TZ, UG, ZW), 3. — =j \>Tft%$ (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — □ V /iftl/f 
(AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, 
LU, MC, NL, PT, SE, TR), OAPI ft Iff- (BF, BJ, CF, CG, 
CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG). 



(54) Title: lH-IMIDAZOPYRIDINE DERIVATIVES 
(54) SPJi<©«fft: IH-I' 5-S*"Vt°'J vVgl^t*: 




(I) 



(57) Abstract: lH-Imidazopyridine derivatives represented by 
the following general formula (I) or salts thereof which have an 
effect of inhibiting cytokine production: (I) wherein R' represents 
hydrogen, alkyl, cycloalkyl or aryl; R 2 represents cycloalkyl, alkyl, 
aryl, cyano, mercapto, carboxy or carbamoyl; the ring A represents 
a homocycle or a heterocycle; R' represents ajnino or a saturated 
nitrogen-containing heterocycle; and k is an integer of 0 to 3, 
provided that the case where R 3 is a saturated nitrogen-containing 
heterocycle and R 2 is unsubstituted alkyl is excluded. 
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£ : imiquimod, ^ K) ^ U -H^H#fF^ 3 4 4 7 9^- (#fFf| 

i9oi09f) >&&K:ri&jit • Miffll^lts^ii bt 1 - (2- 

^xf/l/7$yxf;V) -lH--f^7 [4, 5-c] 3V y V^P^^tlT 
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(199 4¥) jcsai£$^Tv>5 0 -t©flb^ i FNm^m^-r^t^mt b 

T, S»fRkH 99/29693 -SHfcKfclfi-r 5 ¥^7^) WW£fc&. 
#H¥1 1 -8 0 1 5 6 W>f ^/tl i^Si&fttfSIB^StuTl^. 



1 



WO 01/58900 



PCT/JP01/00816 



l - KD^pi^^w-rsifS^iH— r 5^/t o y -^^fi^sr^ai 
ip*>, *&mtz, (i) : 



R (CH 2 )k N 




N R (I) 



(sfctk RMi**^, e«^*-b-ct iv^T^^s, gifexSr^ruTti 
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k » 0 ~ 3 (D9m&&i-o fc£U R 3 fcW&M&ft LX -b ^Mm^M 
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(iS^ R 1 , r 2 , Am, RTfkfeffmtmMMZ&h-,R 3 ' f42fe©-jKS: (III) : 



-^$*b5S£SU R 4 , R 5 , &l5R 6 teH3-k L< iil/ioT^ TksWiP, fi 

/MiU Yte^Sfl^, ^HMT", ^HJifHS CH 2 , CH, NHt^^ 
fcfcU R 3 ' ^^c©-^ (iv) : 
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— jKsS (ii) x^^ti^t-B-mtmm-Wt^: (i) ^^tiT^D, zo^x 

(I) (DW^R'iK R 3 ' T?^£ft5#£©g^£;firLTt>«fcV^ 
^W©J5Uo»*LV^«IK:J:tL«r, huIE-JRS: (I) (II) T^£;fr5 
*3SM©*b^J8'J©&*UV^«|^J:tLrf, tulS-^ ( I ) (ii) -e^ 

So 

SiJ©#L&^ibte, MIS— jK5£ (I) Xte (II) T^$^i5'fb^Xtt»¥W 

Jfu~zf*m, fA=>f K-^, &%&mt&, £#tt^y ^ # 

£bM©#L&£>«, iufB-jK (I) Xte (II) 

^©^^LV^^fcitltfx &W^m^ (TNF) -^-f^-n^dr^ 
-1 (IL-1) ©m^Pl^JW^PJfcj; 
£fc N #3Hl§fc:J:!3x ±|B©gH©jK5t©fe«)©|&l5— JK^: (I) Xfi (ID 
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fiKicf^wxfr«t^ot, mm-^ (i) xn (id 



sew 5 fc * 

*^P^cDMIE-^ ( I ) (II) T^^ti^Mbl^to^Tjtrfrlft 
raPJ1-§ 0 fl&fB— Jfi:* ( I ) RTF (II) {Cjo^T, R\ R 2 , R 4 , R 5 , RUR 

sec-^^/VK, tert-^^/V^, n-^yf^S, y^^5vVX, -^xM^^S, 

R'^R'T^^ftSS^fiM LT^ £V^yy vT/V*;\;m(Di/? oJ/V^f 
LTte\ #jxJ2\ ^n^o tWS, y^nyf-^S, -y^ e^yfvvS, 

m^x^xh^T v—/^(DT^—^b\^xn., mx.\^ ?*=-^&, 2- 
2 - 1° y 5 v^/ws, 4 - 1° y ^ *y=-^m, 5 - 1° y 5; v^/vK, 

tfyv^/Vg, 2-^y/VS, 3-7!)^S, 3 — /H, 

i-t°py/^, 2-t°py;vs, 3-t°py^& i--f ?y/y^i, 2- 
-r^vy/i^, 4--f^yvy^, i-fc o 7yy/i^, 3-t°7/y/^, 
4-t o 7^y^K, 2-^-^f-yy/vs, 4-^-^-y-yy;vs, 3-4 y^y- 
yy/v^, 4— r y^-^yy^s, 5 — ry^-y-yyA-s, 2-^ryy/v 

4-^ryy/^x, 5-^ryy/v&, 3 — fy^ryy^s, 
t y y /vg, 5 y y y 1 , 2, 3 - mj r "/—>\>- 1 --f^K, 

1, 2, 3-^)7^-^-4-^;^, 1, 2, 3-MJ7/-^-5— f;v 

1, 2, 4-MJ7/-;i'-i-^;H, 1, 2, 4-hyry-^-3- 
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-f/VX, 1, 2, 4- h])T^-^-5-^ <;vm, l-7"h^yy^S, 5— r 
hy/y/^X, 1, 2, 5-^7^7^-3-^/1/1, l-T^yv^S, 2 
2-3-/ y^, 3-^-7 1— <>K 

itufE-J^ (I) S.t^ (II) ^&VN-C, A^T^$tu5g^^L-C^ iV^ 

^p^yryl, v'^o^df-fe^, ->^n^7°7"^S, v'yp^'y^, v- 
^n^y^v^ogt, ^f-y^St, 7 7>1, t°})i?>m, t°yi?>m, t°y 

tufE— ^ (II) (C&^-CR 3 ' TvT^tiSS^-Jg^ (iv) -e^^tu 

5 g^^w tt t i v ^mm^^mm&xh % m^^-t & „ - ft b ©is 

illlil^b, flifctf* l-T^y^^/v*, 2-T^y^/i-K, i- 

2 — t? p y v^/vs, 3 - 1° p y ^-/wa, tr y y y w s: *v y 

tr^ y^/s, 2 - tr ^ y eM'g, 3 - y ^/vs, 4 - tr^< y 

/l>&, l-t^y^l'S, 2 - t°-<y v^/l^, ^ftKn-l, 2-i^T 
v?^-3-^7VS, ^if-fcKn-l, 3-^7^-2 — f/Vg, ^-if-fc K 
n - lH-7ftV- 1— <f/i/£,^ ^ff-t Kp- lH-7f^-2-^ f/H, 
^Mffc Kp- 1 H-Tif 3 ^Mf-fc Kp- 1 H-Tif t"V- 

4-4 As&, ^fkKn-lH-1, 4-v^T-if £V- 1 —4)V&, ^df-f-t 
Kp-IH-1, 4 -v'T'ift: 0 ^- 2 ->f/VS, ^ttKP-lH-1, 4- 
i?7^^y-5-^f/VS, ^ttKn-lH-1, 4 -^T^t'y- 6 --f/U 
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y~;v£, 3 -^^;v*y =-;vx, 4-^^/^y— 3 -^-y-y y 
3->ry^-^^y 3-^ryy v^/vs, 

/y^-^i, fF7tKo-l, 2, 4-^te^7y-;v-3-^;i'I, 7 
bytKn-l, 2, 5 -^-^^T^— /V- 3 — f/Vg, 1, 2, 3-YVT 
yy^V-4 — f/vS, 1, 2, 4-hVT^V^>-3--(^m, fh7tK 
2, 4-f7^7/^-3-^;vE 1, 2, 5-^Ti>7yy^- 
3-^;vS, f^tKn^/D^S, S-Tlft'v-yp [3. 2. l]^^^ 
-3— -f/VS, [3. 3. 1] 7 T"^ — 3 — f /^S^^#(f b 

tb x £?3;LV^g£LTte, 09*.^ 3-tf^y^/VS, 4-t°-<y VV^S, 1- 
t°-<7 2 - hr^7 ^-^S, 3 - t°n y 2 -Tif^v^/V 

3 -Tif^v^/vS, 2 — =e^jft y — /v^, 2 -^;^=eyV2fcy 

ty|B-^ (II) tCjo^-C, R 4 , R 5 , MR^^^tlSlIi^fLT^J; 

n-^y/^s, -ry y^y^x, /^y^s, ^y^nj^s, t°/-*n^ 
/t<jg, ^^yV/vg, 2-t°y vyv^^/i^, — ^y-f/i'S, -fy^^ 
y -f /vg, 3 - 1° y 4 - tr y yv^/i^/^^vg, 2 

- t° y * v'-zi^^/jwkg, 4 - tr y ^ v?^^*/>sj?=/i/S, 5 - 1° y s: ^ 

g, 3 -5^ — /l^/V/S-^IS, 1 - t°n y 2- 

t° n y /vsj?=;vs, 3 - tr n y /usH^/vs, 1 — >f s: yy y ^ 

2-^5 yv y 4 — r 5: yv y /i^/i^-^x, 1 - tr 

7 y y /v^hj? 3 - 1° 7 y y /vsj?=/vs, 4 - tr 7 y y . 
^s, y/u*/vjj?^/vs, 4-^-^f-yy/v^^^-/vs, 3 — r 

y^-^rf-yy /v^^^-^s, 4-^yt^t , /y^^'=/H, 5--ry^- 
^t/P;v*^-/vs, 2 -fry y Aof77v#'-/vS, 4 -fry y;v#/i^ 
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—frS, 5 —f-T"/]) iVti ;v^=.?v^, 3-^fyf7/P/v*;v^S, 4- 
-ry^T^/y^/v^-^S, 5 — fyf7/U;v*;ni?=;H, l, 2, 3- 

h y T^—As- 1 --Y^7J7^^=^S, 1, 2, 3 - h y 7/^- A— 4 — OV*. 
/Vjj? =: /l^, 1 , 2, 3 - b y T S^-fls- 5 — f /l^VJtf^Vg, 1 , 2 , 4 - 

b !) 7/^- 1 --f^/U^^S, 1, 2, 4- M)7/- /V- 3-^/1^7 
;l^jJ?=/vS, 1 . 2 , 4 - h y T *S—)\'— 5 — - f yl^/VtfwVS, 

5-f F7y!)W^;H, l, 2, 5-^T$?T)A- 
/l'— 3 -sfsi'XA'tf— /vg, l-t7b>f;i/£, 2-t7W;Vl, 2-3r/y 
/U*/V3i|?=;US, 3 -^y y 4 / U 1 — 

^>Ky^/u#=/uS, 2 — r v Ky>*/vji?=/v3i, 3 — f^Ky/vyj/v^ 

>^ n^^S'VVT-fc^vl'Ss, 7y Dp^/V'S, 7x-;V7tf-^Sf^ 
WibtK R 4 , R 5 , XtJ?R 6 -C'^$tL5gmS^^UX% iV>T/V3=ar->*^ 

n-^ h ^r->7J/V^-/VS, 4 V 7* h df-^/l/Jj?= A-S, sec-:/ h ^^77/^4?^^ 

*lsj3;vtf~;v&gf&m?bid, R 4 , R 5 , ^R 6 tr^^tiSfi^S^^TUr 
i^T/^y^/v*^!©/;^ y^^^/v-Si LTH ^^y^ 

#38BB©fl&fB— jftsS (i) r& (11) T^gftsfc-a-fefc^-c* fcsn-fgx 
^^F©^p^v^, y^/vS, n-y°u\?/vm, jyy°n 

tVVX, n-7'f^S, 'fyT'f^S, sec-^/Vg, tert-:/fvVg, n— 
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^ny^/i/g, ^y^S, try ^Sf©7!J y h^r-> 

^, a: h n-T-nzK^v-S, ^ y yn zK^v^, n-7' h^v^S, -fy^b 

y vVi/^^yS, •^-y^/v^-^v'^^T'y — ^t^v'S, r^yi, ^^vw 

^^T^/K, n-y°n tVl/T5 /l, ^ y y"n tvn ? y £, 

^rw^s, ^f;v7^;E ^xw^/S, 7=y/s, t°y^v 
7 5/ S, ^^^/vr^y^, ^v^7^;i, 7tw^/l, by 7 

/b^-p T-fe^/VT tert-y h ^v^/V/Jwl/T 5 / ^l/-J;Vjr^-i/% 

;vt$=./vt ^yXt k y /i/T by 7 ^~/vy ^wx 5 / S^£> 
g^WLxk^y^ y^. jm^/vs, .r-fe^vvs, ^ot't-/H, n- 
-ff- y /vs, w y y ^ y /ws, ^ v y y ^ ^ y tv^ n -f y 

V^T^/VS^ y h ^-y^/l/^^/l/S, ^ b^i/#/I//}?~/l/2£, n-y , P^^rv'^7/V 
#-/l/^, ^ y^P/K^ri/^/V^^/VS, h^V*/VJj?=/VS, -Yyyh^r 

v^/l/^/l/^, sec-y h= 3 f^^/'V^— /V^, tert-y h ^v^/l/^/l*^, n- 

-<y^;v^-^-y^7/i/*^/i/S, n-^^-y/i/^-^rv-^/v^— ;^^©T/i/^ ^ 

/l^-/l^ ^<>'v ? /l/^-=3rv'^/'l/7j?^yl/^ % y ^/V^/W^^ 

^^/v^/w^-f /i/S, n-7n tVi/^/w^^/i/S, 4 y^W/^jb/w* 

^/i^, n-y^i/^/w^^^f/i/^, -y yy^/i/^/i/^^e-f/vs, sec-y^-/v* 

/W^-'fVl/S, tert-y^/l/^/W^^E-^/l/S^tDT/l/^/V^/W^^E-^/VS, 

tVi/^^/w^^e-Y;^, y7°o t>fi-^;w^'i'^E n-y^vf-^/v 
/-^-f/i-X, 'fy^f/vf^/w^^/i'i, sec-y^/v^^/w-^-Y/v^, 

tert-y^l/^^/W^^^f;^^CDT/'l/ :3 r/l/9 : -^/W^^--f T 5 v'/S, 
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.X/l^-f^HlIU ^ ^ zr.$ 1/ 7s ?Vi£~ frisk, n-T" 'cz 7, fr-fc 

fr&, p-^ h^v^^if ^^A^— 7^31, p-7/V^-n^^-€^^/v^=./u^#co 
I^S^LTt) .fcvvry- — ;V7frft=.;v^ ^^^/vS, 

«0j©tfrfs-iis:^; (i) rxi (ii) -e^$ti5{b-a-t»«, /3ffM£j&CTi&, 

*wmwm-$&£, (i) rxf (id x^^tbs^k^©^ $f^u<«s 

P/Vlfe, ^l^f^Ife, "^W^K, .^ai^gg, =a^^gfe, 

ig;&8fe, yv=?m, ^n^gg, %m, ?fr?frn, ±^y>m, 7 
sy^^si, ^Tryyi, ^^^^ -^tvv^, *9*y* 

trJ.BLWt, p-hfr^>*fr*^M, -xf-i/Wt, t°?})yM, r^f 
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^mm^mm-^ (1) &x? (id ^^fts^-aw. ^^stM-rs 

^mwottm-^ (1) (id -e^^^5^««^o^f^ 
^ ft s> ois-g^ % wffia i-'&a $ ft 3 o 

5 r <b 3 ;£3Pjlte^ft <b»#im^£ft5 £ &&v\ 

(1) 1 - [ 2 - ( 4 - fcV< y v^v) - 4 - h y ^/v^-n ^/v- 1 H-W 

[4, 5-c] ^/y> 

(2) 2-7^=/V- 1 - [2- (4-t°^y ^^V] -4 - h y 7;V^-n^ 

f;V-lH — r^v[4, 5-c]=^yy^ 

(3) 8-^00— 2 - 7i=^- 1 - C 2 - ( 4 - t"^ y - 4 - f 
!i7;vtP^f^-lH — [4, 5-c] ^-/])y 

(4) 2-7^^/V-l - [2- (4-lf^y $W ai^/V] - 4- h 

!!7/vtn^f/>-iH-'f5^ [4, 5-c] 

(5) 8-;* h^>-2-7i=^-l- [2- (4-t°-<y ^fvW] -4- 

MJ7^to^f;v-iH-^^)/ [4, 5-c]^yy>- 

(6) 1 - [ 2 - ( 4 - fcT^ y vvV) - 2 , 4 - h y > <?vv- 1 

H-WS^V [4, 5- c ]^yy^ 

(7) 2-v^n^^vV- 1 - [2- (4-t°^y v 5 ^) -4-MJ7A 
tn^f;V-lH-^^V [4, 5-c] ^/ily 

(8) 2 - is ? n^iyjv- l - [ 2 - ( 4 - y v^v) ^^/^] - 4 - h y 7 A> 



11 



WO 01/58900 



PCT/JP01/00816 



[4, 5-c]3r/y^ 

(9) 2 -tert-y^/V- 1 - [ 2 - ( 4 - V VVV) - 4 - MJ 7M 
P>f;V-lH-/f^/[4, 5-c] ^r/y^ 

(10) 2- (4-^f;i/7x=/V) -1- [2- ( 4 - fc°^ y vvv) ^^yv] -4 
-f^^tn^f^-lH-f^/ [4, 5-c] ^r/y^ 

(11) 2- (4-;* h^rv^o:-/!/) -1- [2- ( 4 - JJ S?A0 - 

4-MJ7;^D^f;v-iH-^5^ [4, 5-c] ^yyy 

(12) 2- (4-7;vtP7i=;i/) -1- [2- (4-fc'^y^) ^5vKl - 
4-M)7/^o^f^-lH-^^/ [4, 5-c]=3ryy>- 

(13) 1 - [2- (4-t^y -J)V) =-f->V\ - 4- b y 7/Vjrv^^/V- 2 - (4 

-M)7Mp^f^7x^) -lH-^f^y [4, 5-c] ^;yy 

(14) 2- (4-3-K7i^) -1- [2- (4-t°^y vvV) -4 
-Mi7/Vto^f^-lH-^^y [4, 5-c] ^/y^ 

(15) 1- [2- (4-t 0 -<y^V) ^5vV] - 2- (2-fniJ/H -4-hy 
7/Vtn^f;V-lH- f $ ^/ [4, 5-c]^r/y>' 

(16) 2- (2-1H — f5^y*y/V) -1- [2- (4-bf<y^V) ^5vw] 
-4- b y lH-^f %?^S [4, 5-c] ^yp^ 

(17) 1- [2- u-f^y ^?w] - 2- -4-h 

!J7/^n^f;l/-lH-^^V [4, 5-c]=3f-/y^ 

(18) 1- [2- (4-t°^y vvv) ^A-] -2- (2-^.^/v) -4-hy 
7^tn^^-lH->f^/ [4, 5-c] ^7 !)y 

(19) 2 - ( 5 - * ^VU- 2 --f-icn/l/) -1- [2- ( 4 - y ^;V] 

-4- h y 7;^n^f/i^- ih-' r [4, 5-c] ^yyy 

(20) 2- ( 3 -y^W- 2-^^/1-) -1- [2- (4-f^y vVW) ^^] 
-4- h!J7;^n^f;v-lH- [4, 5-c] ^f/!)y 

(21) 2- -1- [2- -4- by 7 
;Vtn^f^-lH-^^V [4, 5-c] ^f/y^ 
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(22) 7-^no-2-7x^ - [2- (4-t°^Uv ? ;V) =cJ-;V~\ -4- 

M)7;vto^^-iHW^^y [4, 5-c] ^yy^ 

(23) 7-^nn-l- [2- ( 4 - t 0 ^ y vvUO :x^v>] - 2- {2-^n^;v) 

- 4 - M) 7;^p ^ f l H-^ [4, 5-c] df/yy 

(24) 7-^aci-l- [2- jc ^vi/J -2- (2-f7/JJ 
/V) -4-MJ7;VtP^fA-lH-^f^V [4, 5-c] dryUV 

(25) 7-^np-2- (2-lH-^5^/!J;l') -1- [2- (4-t 0 ^!)^ 
jl^vI/] -4- b I) 5 [4, 5-c] * S V 

(26) 7-^ni3-2- (2-7U/V) -1- [2- ( 4 - fcV< U S^U) ^5V^] 
-4-FP7^tn^f/I/-lH-^^/ [4, 5-c]=¥/!)y 

(27) 7-^nn-l- [2- ( 4 - y v^V) ^fVV] -2 - (2-^=^) 

-4-M)7;^n^f;v-iH — f^V [4, 5-c] yy 

(28) 7 p n - 2 -v^ n^^fvv- 1 - [2- (4-t°^y^/V) 
-4 - b y 7^tn^f;WlH-^^Y [4, 5-c] ^r/!)y 

(29) 7-^pp-2-^p^^- 1- [2- ( 4 - fcV* y vvv) ^^vK] 

- 4 - b !) 7;^n ^ 1 H-^ ^ ^/ [4, 5-c] 3V y >" 

(30) 7-7/W^-n-2-7ai=/V-l- [2- ( 4 - t°^< ]) i/jV) -4 

- h y ^/i^r-n^A— ih-' r [4, 5-c] =¥yy^ 

(31) i-y/v-frxi- 1 - [2- ( 4 - y vvv) ^?v\ -2- (2-t°py 
zi>> - 4 - mi 7;^p ^ f 1 f $ [4, 5-c] ^r/yy 

(32) 7 -y/Virn- 1 - [2- (4-t^yvVV) ^fvK] -2- (2-f7/ 
y/v) -4-h!)7;vtn^f/V-lH — f ^ [4, 5-c] ^7!)y 

(33) 2 - (2-1H — f^V^VM ~1~ [2- (.4 - fcV< !> 
i//V) rc -4 - M) 7^tn ^ f ;V- 1 H-^ 5 [4, 5-c] / 

y ^ 

(34) 7 - - 2- (2-7U/V) -1- [2- (4 - y V7V) ^5vV] 
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-4- h y 1H— f [4, 5-c]3vyy 

(35) 1 - [2- (4-tV<ysW ^A] -2- (2-5^~ 
;V) -4- by 7;>to^f^-lH — f^V [4, 5-c] ^r/y> 

(36) 2 - 5^ n ^l^vV- 7 - 7/Kst"P - 1 - [ 2 - (4 - y v>A) 

- 4 - h y ^ f i H--f ^ [4, 5-c] ^y])y 

(37) 7 -1- [2 - (4 - fc°^ V 5?A0 ^)V\ 

- 4 - MJ 7;l/tP ^ f 1 H->f 5 ^/ [4 , 5-c] ^r/liy 

(38) 7-^^-2 [2- (4-t°^yv ? /V) -4- 

MJ7;uto^f^-iH-^^y [4, 5-c] ^yyy 

(39) [2- ( 4 - y vW) J-^V] - 2- (2-t°pyyv) 
-4-h!)7;l/tP^f^-lH— [4, 5-c] 3r/])y 

(40) [2- ^A] -2- (2-^T)/y 
/v) - 4 - M) 7;^n ^ f />- 1 H-^ ^ ^7 [4, 5-c] 3V y ^ 

(41) 2- -7-^^-1-, [2- (4-t°^y-^ 
/V) ai^/V] - 4 - MJ 7;Vt0^ f />- 1 H->f 5 ^/ C4, 5-c] ^r/y 

(42) 2- (2-7!};V) [2- ( 4 - t?^ !J ^5vV] 

-4-^)7^^^-^-^^^ C4, 5-c] ^f/yy 

(43) 7-7= ?VV- 1 - [ 2 - ( 4 - t°^< y ^5vV] - 2 - ( 2 -^~A) 
-4-h!)7;^n^f;v-lH- f [4, 5-c] ^/D^ 

(44) 2 -S/^ n^y^/v- 7 -tT-jv- 1 - [2- (4-t°^y vVv) ^A] 
-4- h y lH-^f [4, 5-c] 3V JJ ^ 

(45) 2-^n^->/V-7-^f/>-l- C2- ^5vV] 

- 4 - h !) 7;vi-n ^ f /V- 1 H-^f 5 [4, 5-c] V V 

(46) Q-?LJ-;V-2-7 3L=-/V- 1 - [2- (4-t°^yv ? 7^) ^A] -4- 
by 7;Vta^f;l/-lH->f^^ [4, 5-c] ^r/!)> 

(47) 6 - * fv>- 1 - [ 2 - ( 4 - \?*< y ^5W] - 2 - ( 2 - fcTn y AO 
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-4-MJ7^tn^f;V-lH- f [4, 5-c] 

(48) 6-^^^-1- [2- ( 4 - fc^ y vvl') ;n5vi/j -2- 

7V) -4-hP7;^n^f;V-lH-^^^ [4, 5 - c ] 3V y ^ 

(49) 2- (2-lH-^5^!)^) -6-^/V-l- [2- (4-t°^y^ 
/U) ;n?vi/| -4- b y [4, 5-c] ^7 y 

(50) 2- (2-7U;V) -6-^^-1- [2- ( 4 - t°-< y $M7) rc^f/l/] 
-4-MJ7;vtn^f;v-lH- C5^V [4, 5-c] ^f/yv 

(51) 6 -^A— 1 - [2- (4 - tf^y VVlO ^5VV] - 2- (2-^^^/V) 
-4-f!)7/Vto^f;k-lH- T5^V [4, 5-c] 

(52) 2 -*y9 v^.l/=?-/V- 6 -t'T-zV- 1 - [2- ( 4 - fc^< JJ 
-4-MJ7^to^f;>-l'H — r 51 [4, 5-c] ^r/y^ 

(53) 2 -5^ p^3r^/U- 6 -tJ-fr- 1 - [2- (4-f^y^) ^/V] 
-4-M)7;^n^f-^-lH — C5^[4, 5-c]3Vyy 

(54) 7 b^rv-- 2 1 - [2- ( 4 - t"^ y vvv) ^)V\ -4 
-b!J7^p^f;v-lH — fS^VU, 5-c] ^7!)y 

(55) 2-7 31—^—1- [2— 3i ^/V] -4, 7~v^MJ7 
;^^f^-lH- f^V [4, 5-c]3r/y^ 

(56) 7-^oo-2-7x=;V-l - [2- (l-tr^<7^=^) 3^/V] -4 
-MJ7/VtP^f/V-lH — f^V[4, 5-c} ^r/y^ 

(57) 7-^no-l - [2- (1- if^v v 5 -^) ^/lT] - 2- (2-Ifa!) 
;V) -4- h y 7/W;*-n.?«?vV- lH->f 5 [4, 5-c] =^^7 

(58) [2- (l-tXy7-;V) ^5vl7] -2- (2-^7)^ 

y /v) - 4 - h y 77v^-o ^ ^/v- 1 h — f ^ [ 4 , 5-c] ^yyy 

(59) 7-^cip-2- (2-1H — f ?^/!J/V) -1- [2- (l-t^^v 5 

a:^-^] -4-^/7^0^^-^-^?^/ [4, 5-c] =^7 

y ^ 
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(60) 7-^nn-2 - (2-7U/>) -1- [2 - (1- fcT^7 v>-/V) ^571/] 
- 4 - h. !) ^ f ;V- 1 H--f ^ ^y" [4, 5-c] 3V V ^ 

(61) 7-^nn-l- [2- ( 1 - £^7 -2- (2-5^- 
/V) -4-M)7;^n^f;V-lH-^f^V [4, 5-c] ^/yy 

(62) 7-^nn-2-^ tJ^y^vV- 1 - [ 2 - ( 1 - ^7 ^9vV] 
-4- h!J7;^D^f;i'-lH-^^y s [4, 5-c] ^/!)y 

(63) 7-^an-2-^ n^iy;V- 1 - [ 2 - ( 1 - t°^7 *J=-/V) 
-4-MJ7;uto^f;v-lH — f 5 [4, 5-c] ^/y^ 

(64) 2 -7a:-,V- 1 - [2- ( 1 - fcV*7$*=/l') ^^] - 
4-MJ7;Vtn^f;V-lH-^5^/ [4, 5-c] 3V y^ 

(65) 7-7/1^0-1- [2- (l-tf^7^/V) ^5VV] -2- (2-t°P 

y,i/> - 4 - MJ 7;>t p ^ f /v- 1 H->f 5 [4, 5-c] 3V y y 

(66) 7-7/M~n- 1 - [2- (1 - 1°-<7 5^=/V) -2- (2-5^T 

y'y/v) -4-Mj7;utn^^-iH-f^/ [4, 5-c] ^yy^ 

(67) 7-7/M-n- 2- (2-lH->f -1- [2- (l-fc°^7 

rc^/U] -4- hy 7;VtP^f/V- lH->f 5 [4, 5-c] * 

/!)y 

(68) 7-7/^n- 2- ( 2-717/1') -1- [2- (l-fc°^7^-;U) ^ 

/i/] -4-M)7;vtp^f;v-iH-^^y [4, 5-c] ^r/yy 

(69) 7 -7/V^-n- 1 - [2- (1 -fc^^v 5 -/^) ^^7Kl -2- 

n/v) -4-MJ7;vtp^f;v-lH-^^/ [4, 5-c] =¥/y>- 

(70) 2-S^^n^V^/V-7-7/V^-n- 1 - [2- (1-^7^—^) 

;v] -4-MJ 7;^o^f;i/-iH-' f S^y* [4, 5-c] ^r/yy 

(71) 2-^y n-^vvl'- 7-7/V^-n- 1 - [2- (l-f^^v 5 — JV) =z- = f- 

)v\ -4- by 7;^o^f^-iH-' f [4, 5-c] ^;yy 

(72) 7-^f;i/-2-7i=;v-l- [2- ( 1 - t^T^-AO ^/v}-4 

-hy7;^p^f^-iH-^^V [4, 5-c] ^/yy 
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(73) 7-^/^-1- [2- (l-f^yv^/V) rcfvi/] -2- (2-bTny 

;v) -4-h!)7;vto^f^-iH — [4, 5-c] ^yyy 

(74) 1 - [2- (l-tVy^/V) ^/V] -2- (2-f7/ 

(75) 2- (2 - 1H--Y ^"V!W -7-^^/V-l- [2- (l-fc°^7^ 
-/v) oc^vl/| -4- MJ7/l'tn^f;l/-lH-'f^j/ [4, 5-c] *J 

y ^ 

(76) 2- (2-7!);u) 1- [2- (l-t'^v^/W 

-4- m; y/u^-u^^-yu- iH--r s^v [4, 5-c] 3v y>- 

(77) 7-^^-1- [2- (l-t^yi?^) ^/V] -2- (2-^= 
;v) -4-M)7;^o^f;i>-lH-^^/ [4, 5-c] *J V > 

(78) n^^^U- 7 -*?vV- 1 - [2- (1-^7^=^) ^^VV] 
-4-MJ7;vtn^f;v-lH — < K?"/ [4, 5-c] ^;!I7 

(79) 2 -i/^ 7 1 - [ 2 - ( 1 - t°^7 v 5 -^) J^/l*-] 
- 4 - h 5 n > f /I'- 1 H-^ 5 [4, 5-c] 3V ]) ^ 

(80) 6-^^/1^-2-7^=^-1— [2- (1-^7^1') ^fvV] -4 
-b]J7/VtP^f;V-lH-^^/ [4, 5-c] ^r/yv 

(81) 6-^^-i- [2- (l-f-^T^/v) ^/i/] -2- (2 -troy 

-4-MJ7;^n^f;WlH-^^/ [4, 5-c] * / V > 

(82) [2- (l-fc^yv^/W ^/V] -2- (2-f7/ 
y^) -4-M)7/^D^f;V-lH-^^'/ [4, 5-c] ^/yv 

(83) 2- (2-lH-^5^/y^) -6-^^-1- [2- (l-t^r^ 
-/V) m^/i/] -4- hV y^n^ f-jU- lH-^f^/ [4, 5-c] 3V 

y v 

(84) 2- (2-7y^) -6-^^/V-l- [2- ( 1 - fcT^ 7 £?=/>) ^^] 
-4-H7/^n^f;U-lH — [4, 5-c] 3V y ^ 

(85) 6 -7^/V- 1 - [2- (1 - f^v^/W ^^/V]'-2- (2-^ = 
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)V) -4-fy7;Vtn^f;V-lH-^f^y [4, 5-c] ' 

(86) 2 -->7 n^>-^- 6 ^V- 1 - [ 2 - ( 1 - v^yV) :r?vl/] 

-4- h y 7Mn^f/v-iH-^ [4, 5-c] ^;yy 

(87) 2-is?v ^ 6 - * fvv- 1 - C 2 - ( 1 - S^/V) ^5vV] 

- 4 - b y 7^i-n ^ f /u- 1 h--{ 5^/ [4, 5-c] ^/yy 

(88) 7 n a- 1 - [2- (2— ^/Vsfry ;=/!✓) rc^vi/] -2-7^^/V-4 

- by 7>tn^f;v-iH- [4, 5-c] ^yyy 

(89) 7-^nn-l- [2- ( 2 — =E7WJfc JJ ^5vV] -2- (2-bTn JJ 
/V) -4-M)7;^P^f;V-lH-^^^ [4, 5-c] ^r/!)y 

(90) - [2- ( 2 —^/V* U =/V) rc3vl/| -2- (2-f7/ 
y/v) -4 - h y 7;VtD^f/!^-lH--f^/ [4, 5- c] 3V y ^ 

(91) 7-^ net- 2- (2-lH-^ 5^/!)^) -1- [2- (2-^/V^y 
-7V) m^vi/J -4-MJ7;vto^f;i/-lH-^^/ [4, 5-c] ^7 

!)y 

(92) 7-^nn-2 - ( 2 - 7 y ;v) -1- [2 - (2 — =E-^xfc ]) ~/v) 

- 4 - h y 7 ^/V- 1 H — f ^ [4, 5-c] ^r/Iiy 

(93) 7 — ^ u n - 1 - [2- ( 2 — =E7V2fc y = /V) ^^vKl -2- (2-^^^ 
/V) -4-b!l7^tP^;l'-lH-'f5^/ [4,.5-c] ^7!)7 

(94) 7-^oc-2-^n^^-l - [2- ( 2 — =e/VxM =/V) ^fvv] 

- 4 - M) 7;^p ^ f 1 H-^f ? [4, 5-c] ^yyy 

(95) 7-700-2-^^0^^^-1- [2- (2— =e/>*y ~/W ^fvKl 
-4-M)7;^o^f;V-lH-^^7' [4, 5-c] ^1)7 

(96) 1 - [2- (2-^-;V/^y ^/V) ^fvV] -2-7^-yV- 

4- by 7^0^^-^- f [4, 5-c] ^/yy 

(97) 1- [2- (2-^/V^y^/V) ^^] -2- (2-t°n 
y,i7) -4-fy7;vto^f/wiH-^f^Y [4, 5-c] ^/!)7 

(98) 7-77^13-1- [2- ( 2 — =E7VJfc y — /V) ^^-/V] -2- (2-^T 
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^il/V) -4- by y^n^^-A'— lH—f [4, 5-c] ^f-y^V 

(99) 7-y/^irn- 2 - (2 - 1H-^^Y!)/1') -1- [2- (2-^/Wtc 
y-Zlx) -4-H/7/Vta^f/V-lH-^ f [4, 5-c] =2r 

(100) 2- (2-7U^) -1- [2 - (2-^e^y^/W) ^.f- 

; v] - 4 - b y yjvirxi ^ i h — ( $ ?y [4, 5-c] ^yyy 

(101) 7 1 - [2- (2-^/V^y -;k) ^^V] -2- (2-^ 
-;v) -4-MJ7;^P^f;v-lH-^^/ [4, 5-c] =¥/y^ 

(102) 2 -v"^ t2^>-^A— 7 -yjV-ftu- 1 - [2 - (2 -^-/V*y ^/V) 
yv] -4-M)7/Vtn^f^-lH-^^/ [4, 5-c] y 

(103) n^i/;V-7 -y?V$-n- 1 - [2 - (2 -^/W/fcy =^)V) 
;V] - 4 - Mi 7/^n ^ f ^- 1 H-^f 5 [4, 5-c] 3V y ^ 

(104) 7-^^-1- [2- (2-^e/W^y-/V) rcfvl/] -2-7^^/1^-4 

- MJ7;Uto^f/V-lH-^^/ [4, 5-c] 3-/ y^ 

(105) 7-^^-1- [2- (2-^e/V^y ^A-~\ -2- (2-t°ny 
/V) -4-M)7;i/tn^f;u-lH-^5^ [4, 5-c]>7!)y 

(106) l-**f-}V- 1 - [2- (2-^A^y— J^/V] -2- (2-f7 v / 
y/U) -4-hJJ7;^o^f/l'-lH-1 > ^y^ [4, 5-c] 

(107) 2- (2- 1H—T ^vy/v) -7-^/V-l- C2- (2-^/V^y 
^/V) ^jV\ -4- b y 1 H-4 [4, 5-c] ^r/ 

y ^ 

(108) 2 - (2-7!);v) - 7-t J- fr- 1 - C 2 - (2 -^e/vtfc y ^9VV] 
-4-MJ7;^P^f^-lH-^^/ [4, 5-c] 

(109) 7-^^-1- [2- (2-^/V*y -A-) ^5VV] -2- (.2-9^— 

zv) - 4 - b y yA-Jru 1 h — r 5 #v [4, 5-c] 

(110) 2 o^y^/V- l — ff-A*— 1 - [2- ( 2 — =e/V* y ^fvl/] 

- 4 - M) 7;^n ^ f 1 H-^ [4, 5-c] y y > 
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(111) 2-*y? n^-*ri//V-7 1 - [2- ( 2 -^/V* U -/V) ^-^/V] 
-4- MJ7/^D^f^-lH--f^Y [4, 5-c] ^yyv 

(112) 6-^5^- 1 - [2- (2-^/V^y — ^) ac^V] — 2-7ai=^-4 
-h^/V^n^f^-lH^^/ [4, 5-c] ^r/y^ 

(113) 6 -*f-;\>- 1 - [ 2 - (2 -^E7l/3ft JJ -/V) oi^/V] - 2 - ( 2 - bTa y 
A,) - 4 - MJ 7;^n ^ f 1 H-^f ? [4, 5-c] ^/ V > 

(114) 6-^^-1- [2- (2-^/^y^/W ^5VV] -2 - (2-f7 % / 
y/l/) - 4 - M) 7Md ^ f /V- 1 H--f ^ y y [4, 5-c] ^f/!)y 

(115) 2- (2-lH-^^/!J;V) [2- (2-^*y 
if/V] - 4 - h !J ^ f /I/- 1 f 5 [4, 5-c] 3V 

y v 

(116) 2 - ( 2 - 7 U /V) - 6 - /■ 1 - [ 2 - ('2 -^EvUtfc y 
-4-h!)7^P^f/V-lH->f^^ [4, 5-c] ^!)7 

(117) 6 1 - [2 - (2 -^/Vxfr y ^fvV] - 2 - (2 -f^ — 
^) -4- h y lH-^T 5:*V [4, 5-c] ^yu^ 

(118) 2-v'^P'O^A'-6-^5vV-l-[2- (2-^/l-^y^/V)^^V] 
-4- M)7;^o^f^-lH-' f [4, 5-c] ^7 

(119) 2-v^n^3rv7W-6-^9vV- 1 - [2- ( 2 — =E7W# y =fvV] 
- 4 - h!J 7^tP ^ f /V- 1 H-^f ^ [4, 5-c] ^r/yy 

(120) 4 - W n :7°n bVk- 2 - 7 ^ 1 - [ 2 - ( 4 - b°-< y ^5vV] 
-1H-' [4, 5-c] ^;!J7 

(121) 4-e/^n^nbW-l- [2- (4-b 0 ^y^k) ^5vW] - 2 - (2- 
tfny/V) -1H— f^V [4, 5-c] ^7!)^ 

(122) 2, 4-i?7^~/^-l - [2- ( 4 - b°-°. JJ S?/V) - 1 H--f ^ 

?V [4, 5-c] df/yy 

(123) 4-7^=^-1- [2- ( 4 - t°-< y ;c^vV] -2- (2-b°ny 
;U) -lH-^^7' [4, 5-c] ^r/y^ 
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(124) 4- (2-75/V) -2-7i=;V- 1 - [2- ^5Vl-] 

-iH-f^y [4, 5-ci*;y> 

(125) 2-7^n/V- 1 - [2- ^A] -4- (2-5^- 
A) [4, 5-c] 3V y y 

(126) 4-^T/-2-7i=/V-.l- [2- ( 4 - fc°^< y i?/U) - 1H 

C4, 5-c] ^r/yy 

(127) V- 2 -7x^- 1 - [2- ( 4 - fc"^ y VVV) ^/V] - 

iH-f^y [4, 5-c]^yy^ 

(128) 2-7i=/U- 1 - [2 -(4-t 0 -<y ^)xf^]-lH-^ 5 *V[4, 
5-c] ^/ y i^-4-*/^^Sfe 

(129) 2-7*=/V- 1 - [2 -(4- t°-<y ^)xf;V]-lH-^f 5 ^V[4, 

5-c] y ^-4-#/v^>iK .K 

(130) 2-7^^/^-1- [2- (1 -tr^yv^AO ^A] -4-MJ7^t 

p^f;v-iH->f^)/ [4, 5-c] ^;yy 

(131) 1 - [ 2 - ( 1 - ^=/>) ^A] -2 - ( 2 - fcTn ]J A) -4-h 
!)7;Vto^f/l'-lH-^^/ [4, 5-c] ^ryUy 

(132) 2-7i -A— 1 - [ 2 - ( 3 - t°-< y vvV) m^A] - 4 - h y 7;^P 
^f;V-lH-^f^/ [4, 5-c] ^r/yy 

(133) 1 - [ 2 - ( 3 - y S?A-) ^jV\ - 2- ( 2 - t°n y A) - 4 - h ]) 
7/Vtn^f/v-lH-^^y [4, 5-c] ^7 y ^ 

(134) 1- [2- (2— =E7V2fc!J =/>) ^5vU-] — 2— 4— h U 7/Vi 
P^f/V-IH- [4, 5-c] 

(135) 1- [2- (2-^e/V^y=/V) 3i ^/V] - 2- (2-t°ny;l/) -4-h 
!J7;Vtn^f;l/-lH-f5^/ [4, 5-c] ^7!)^ 

(136) 2-^h*cis* 1 - [2 - (2 -^^A* JJ =7V) ^/V] - 4 - 
MJ7;vtn^f/v-lH--f^^ [4, 5-c] ^r/!)y 

(137) 1- [2- (8-TlFirS^n [3. 2. 1 ] ^7 * V- 3 — - f A) m^-A] 
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— 2-7 3:= ;V-4- M)7;^P^f/wiH-^ SffS [4, 5-c] =¥7 

y V 

(138) 1 - [2- (8 -7 IF fcTS^ n [3. 2. l]^^^-3 — f/1/) 
-2- (2-t°py/V) -4-MJ7;Vtn^^-lH-^^)/ [4, 5- 

c] ^/yy 

(139) 1 - (2-75 J =cJ-)V) - 2 -7^— A— 4 - h V 7;i/i"P^f;V- 1 H 

— f [4, 5-c] y^ 

(140) 1- -2 - - 4- b y 

;v-ih-^5// [4, 5-c] ^f-;yy 

(141) 1 - (2-^f;I/7$;xf;l/) - 2-7^— /V- 4- h y 7;V^o^f 
;V-lH-i^/ [4, 5-c] ^r/y^ 

(142) 1 - ( 2 - 97^7 5 J. =^) - 2 - ( 2 - t°n y A) -4-MJ7;U 
tD^f^-lH--f^/ [4, 5-c]3vy^ 

(143) 2-7^-^-1- [2- (3 - t°n y ct^/V] - 4 - 1- U 7/V^~ 
n^f/L'-lH-^^^/ [4, 5-c]=3r/y>- 

(144) 1- [2- (3 -7Wv=/V) =57K) -2 - (2-fcTnJJ/V) - 4 - b 

y7/^D^f^-iH-^$^/ [4, 5-c]^yy^ 

(145) 6, 7, 8, 9-rl>7tKn-2-7x-;v-l - [2- (4-tvyi? 
7k) ^57V] -4- M)7;^P^f^-lH--f [4, 5-c] 3V y 

(146) 6, Kp-2-7x^-1- [2- (4-t°^yvW) =57V] 
-4- h y 7/M-ny 1 H-^T 5 ?V [5, 4 -d] v^c^^ [b] 

try ^ 

(147) 6, 7-^fcKn-l- [2- (4 - t°-<y -7/W) ^^/V] -2- (2-fc° 

-4-fy7/^P^f^-lH-^^/ [5, 4-d] v^p-<^ 

* Cb] t°yv^ 

(148) 6, 7 -v>t Ko-1- C2- (4-t^y -7/V) =57W] - 2- (2-^ 
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TSVM - 4 - b!) 7;vto ^ f 1 H-^ ^ ^/ [5, 4-d] i/fa^ 

is? [b] trys^ 

(149) 6, Kn - 2- ( 2 - 1 H-^T 5 V >v) - 1 - [2 - (4-t? 
><y5?;l/) aifvl/j -4- MJ yjvirn^^-;^- ^ £V [5, 4-d] 

i/^p^ Cb] tfy^y 

(150) 2- (2-7U/V) -6, Ko-1 - [2- ( 4 - y vvV) ^ 
5vV] -4-h!i7/UtP^f;V-lH-^5^/ [5, 4-d] */?v<l/9 

[b] fy^y 

(151) 6, 7— 5?fc Kp-1- [2- (4-fcV<y ^A-] - 2- (2-^ 
:t=/lO -4-h!)7/VtP^^-lH-'f;^ [5, 4-d] i/^P^ 

* Cb] t°yv^ 

(152) 2 -v^ n^-y^/V- 6 , 7-i>t Kd-1- [2- (4-f^!j vvV) =c 
^~jV\ -4- h y 77V^-n^^/V- 1H — f^V [5, 4-d] v^n^^* 

[b] t°y^y 

(153) 2-1/7 0^^^- 6, 7-^tKn-l- [2- (4-tf^ysW^ 
^vi/] -4- Js y 1 H-^T [5, 4-d] t/fvO? 

[b] t°y^y 

(154) 2-y [2- (4-t°^<y^/V) ai^/V] -4-b !)7;^P 
^f/V-lH-^f^/ [5, 4-d] J ^y [3, 2-b] fc°y^^ 

(155) 2 -7 1 - [2 - ( 4 - y vW) 3i - 4 - h y ^/l^n 
^f/l/-lH-^5^ [4, 5-c] [1, 5] -^^y^ 

(156) 2 -7x-/l/- 1 - (4 - tT^y vvW - 4 - h y 1 H- 

>r [4, 5-c] ^7 y^ 

(157) 2 -7 1 - [3- (4-tf^y^/V) ^n.tVt'] -4-MJ7;Vt 
n^f;l.-lH-^^y [4, 5-c] 

(158) 1- [2- (n-7f/V7^/) ^A-] -4-^f^-2-7x^-lH 

-4%?*s [4, 5-c] ^yy> 
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(159) 1 - [2- (<<>i?A'T$.;) ^-f-A^] -4-^f/V-2-7i^V-lH 

— r^^/ [4, 5-c] =¥y 

(160) 4-y^vv- 2-y^=-jv- 1 - [2- ( MJ 7i=/^f;v75;) ^=f- 
;V\ -lH-^5^ [4, 5-c] ^r/y>- 

(161) ^^^ N- [2- (4-^f-/V-2-73i=/V-lH-^5^y [4, 

5-c] ^;yy-i->f;>) ^/V] #/W^-}> 

(162) N- [2- (4-^f/W2-7i^-lH-^5^/ [4, 5-c] * 

yyy-i — i;v) ^>v\ 7tf7; K 

(163) N-^5vV-N'-[2-(4-^5Vl'- 2-7x^- lH--f 5^/[4, 
5-c] ^;!ly-l-{;v) ^fvKl f*!>V7 

(164) N- [2- (4-^^-2-71=^-^-^^^ [4, 5-c] 

yyy-i — r^) ^/v] ^^y^;^y75 K 

(165) N- [2- (4-^f;>-2-7i^-lH-{^y [4, 5-c] 

(166) 1- (2-^T = v ? y^^) -4-^^-2-7x^-lH-^^ 

y [4, 5-c] ^r/yy 

(167) 2 -^f^7 5 7 -N- [2- (2— 7cc=7V-4- M>:7/M-P^5vV- 

ih-^^Y [4, 5-c] yy-i-JM ^fvi/j T-fehT$K 

(168) 2 - ^f;b7 5 y-N- [2- [2- (2-tfny/V) -4-MJ7/^n 

^f^-iH-y;^/ [4, 5-c] ^yyy-i -wvv] ^fvw] r-t 

5 F 

(169) 2 - ^W$7-N- [2 - (2-73i=/V-4 - h JJ ^M-p^^W 
-1H — f [4, 5-c] ^/!)y-l-y;i/) ^^] Ti?fT5 K 

(170) 2-^W5 y-N- [2- [2- (2-tTny/V) -4 - by 
n^f/V-lH-'f^y 5 [4, 5-c] Vl^-l-^M ^^/V] T-feh 
75 F 

(171) 2 -T 5 y-N- [2- (2-7x^-4- M) 7;^o^f 1H- 
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-f^V[4, 5-c] ^Jly-l-'f;!/) 7tf75K 

(172) 2-7 5 /-N- [2 - [2- (2-t°n y ;V) - 4 - MJ p^/V 

[4, 5-c] .^y y =?vl/] 7-fefT5 K 

(173) l-7i?5vV-4- [2- (2-731=^-4- by 7;VtP^f/V-lH 

— f5*v [4, 5-c] ^/yy-i-^;v) ^)V\ tf^y^y 

(174) 1 - [ 2 - (1 -^i/^/V- 4 - 1 0 ^ y vvV) J^/V] - 2 4 
-MJ7^o^yV-lH-^^/ [4, 5-c] */V> 

(175) 7-^nn-2 - (2-t Kn^5/7i=/V) - 1- [2- 

o^/V] - 4 - Ml 7 A't n ^ f /V- 1 H-'f [4, 5-c] ^7 1) 

>- 

(176) 7-^nn-2 - (2-* h ^*S7 - 1 - [ 2 - (4 - V vvV) 
^^] -4- h y 7^tB^f^-lH-' T [4, 5-c] ^r/yy 

(177) 7-^nn-2 - (3-t Kp^7i=;V) -1- [2- (4-t°^y 
/V) o^/V] -4- h y ITVWtP^/V- 1H — [4, 5-c] ^r/y 

(178) 7-^ n a- 2- (3-^ h^J/7i=^) -1- [2- ( 4 - t?-< y vvV) 
a^V] -4-M)7;Vto^^-lH-^5^ [4, 5-c] ^f/yy 

(179) 7-^nn-2 - (4 - t Kn^^i^V) - 1 - [2 - (4- tT^U v 5 
x.f-jV\ -4- h!J7;^n^f;i/-lH--f^Y [4, 5-c] ^/y 

>- 

(180) 7-^PP-2 - (4 - h^rv'^ai^V) - 1 - [2 - ( 4 - l?'* V *?J>V) 

-4-HJ7;Vtn^f;l/-lH-^^^ [4, 5-c] ^f/yv 

(181) 2 - (2-t Fn^r^7x^) - 7 -pt^vP- 1 - [2 - (4- tf^y ^ 

/v) j.^/v] -4- MJ:7/M-n*?vu- m-'f 5^:/ [4, 5-c] ^yy 

(182) 2- (2-^ h^^n/l/) -7_y^-i_ [2- (4-t°^y vvV) 
^/V] -4- b y 7/^n^ ^yl— lH-^T 5^ [4, 5-c] ^f/yy 
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(183) 2- (3-t Kd^7i=^) [2- (4-t°^"Dv 5 
/V) jx^vi/J -4- h U 7;^n^f;v-l H-4 ^-f^ [4, 5-c] ^7 y 

(184) 2- (3-7 b^v-7^-71-) 1- [2- (4-fcV<y vvV) 

31^/1/] -4- by 7^tn^f;v-iH-^ ^^v [4, 5-c] ^yy^ 

(185) 2- (4-fc Ka^rV7xr:;V) -7~7?vV- 1 - [2- (4-t°-<y v> 
/V) cx^/l/j - 4 - h y 7 ^VV- 1H— f 5 [ 4 , 5-c] 

(186) 2- (4-7 h^7x=^) -7-7^-1- [2- 

- 4 - M) ^ f ;V- 1 H-^ ^ [4, 5-c] ^/U^ 

^is^oKrta-^ (i) (ii) T?^$K5Sf^«ciH— Y^^^try^ 
T©iBi;fr&f-£^Tte, -fljfciTC, mis— jRsS: (i) T^^tis-fb-a-^K 

*&mtt>&to<Dm—<z>W£%&k trtt, #r?i¥3 - 2 0 6 0 7 s ^nxti 

X h 7^ (Tetrahedron) , 5 1#, 5 8 1 31 (1 9 9 5^) teUgjj^ft 



26 



WO 01/58900 



PCT/JP01/00816 




(X) 



y, N, N - f 7 5 K§®M^)#ft T & 5 V ^ ft«TI^ 0°C 

frb2 o o°C<Dm-<:&Jfc1r%z.bic£>0. — «5£ (vi) (Dfc&VuZmzz. ttfx* 

lS2kL£^TW:, — JKS (vil) -e^£3x5T^ ^i:-^ (vi) <7>fb-3^i: 
mxELfcts^Z)^ klz.£<0, -$5*; (viii) ©fc^fc^S^a^So 

xm3fcjov^«, — (viii) <Dfc&yo&mftM^t>hzMtt&, m*. 

5cfe^T?=hnS*315cbT, -JRS (IX) <Dfc&®&&Z £ t 5„ 

I@4 (CjoV^T^, -«5S (IX) ©{^#J^^©-^ (XI) , (XII) , (XIII) 
Xtt (XIV) : 
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R X C (OR) 3 



(XI) 



COX 



(XII) 



(R x CO) 2 0 
R l C0 2 H 



cam 



(XIV) 



m*mir 0 ) 

^ri/i/V, ^/^^v#©^(D#^tTfe ; 5V^ii^#$T{^:^ 0°C^ib 2 0 0°C<D 

X@4}Cft*?SSlJ©*-^i LT, I@ 5 Kl4o^T-|£5£ (IX) <Dft-^%£#C© 
-iKS: (XV) : 



(5^ R 1 teffr^lTOi£^-f 0 ) 

T^£;ft34h^«K:, 2, 3-^po-5, 6-^7^-1, 4— 

&mJMk&%i<DM~<Dm&J3W:t Ltit #WBg6 0- 1 2 3 4 8 8 -g^SHC 
ii^$^^TV^5^^feK:i^5^■T?#^^5c©-JKS: (XVI) : 



R'CHO 



(XV) 



R 3 (CH 2 )k\ 



R 




N (XVI) 



(5£4\ r 1 , r 3 , k, RxfAm*m&tmmmzit-t 0 ) 
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^^n^m.^M^^xh^m^'S.M^M^m^^xmm-t^ (ch 2 ) k 

1, 2-^PPx^y, f f7tKP77y, 1, 4-v ? ^-^rf"> ) 
#C<D-jt£5£ (XVII) : 




(XVII) 



0~ 



(sS'K R 1 , R 3 , k, Xt5Ag|«:S&5EfclRllcSSr^i-o ) 

-J&S; (XVII) <D4b&Vo&* v-TV MM^/Wyi'i*^ l, 8 
-v^Tlf tfi^ c [5. 4. 0] -7-^^7*"fe^O#S^ N, N-v 5 ^^ 
*M7 5 K, Th7tKP77V, 1, 4-*?ttVy, 1, 2-^ppx 
T-feh^hy/K h^y^OWB^X\ OVfribm&VMUUlgtDmX' 

R 2 ^Ty^fo5fufE-l£5£ (i) ©MlrfSii 

©R 7 ^^^^g#^^btl,fc»^ffiV^-C,0-^S^^^^{^^ 

§r fcas-etsifc©— (xviii) : 
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R 3 -(CH2) k . 



R 




N 



CI 



(5£4\ R 1 , R 3 , k, &tfA£ttli&i&£.^£H£m-o ) 
71', N, N-^f/V*;VA7 5K, i?* f;V^;V/jN^rv' K, fh7tKB77 
MolWS^ici!), R^M/VTj^bS^fc^tulB-^ (I) © 

&i/T zim-i8&: (i) <D{b&®&, uttsm, mm, mm 

uy^JJa-zi/, N, N-^^f;v*M7^ K, i^^Vw*/^^;/ K, Sift, 
«t«?x R 2 ^^/w^^^^x(i7j;^*>v-^S-efc5lufE— ^S: (i) <D\Y&m 

SISici^-cPNg-rs (ch 2 ) k &iag^Lfcv^£M^±fcT;i';*7/>iVi'£, 
*K r 3 ^i^tt^twtr^ ySXfiR 3 ^PSi-?> (CH 2 ) k S^l|-L&l^ 
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^b^^l/>-, 1, l, ^ * / 

9 J— ;v, n-yn/</—;u, N, N- i?t f-^/^MT % K, ^byfcKn^y 

*SHb#$P£jS«:, / ' ! 7V ! !)^I, 7^-~;/<7VK ^v^xw 

%mmM<Dffi-V. %J±frb 2 0 OPa <Dzk*JEE-t?=fT 5 - £ S. 

t$4v7^st*5^ xttR 3 asserts (ch 2 ) ^o^l&v^ 
m^?- t rax w $ *v^ipti»sisst & 5 ^b-a-fe k: s a*Ji^±-- <d 

-r%7$.;mx»h%ik&m, xt±R 8 #B$g^5 (ch 2 ) k stMt*v^*jg 

b y 7 ^-/i^y 5vk ^b b y 7i-^ ^/u, ^fb^^vvK H-fb^^/v, 
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ifh-<yXtKy;h Ift^yXtKy;K «-*;V7!)yS^, mtT± 

•^-hy^A, y-yTi—h, ^-yr^mi-YV 7W3r/Wy 

3-Jrx/T1 — h, lH-f7^v-l-^>t5^, Mty-?y*^ 

«^^^o^-t:(DM5t^fei: ttil tufB-^ (I) *K R 3 ^7/v3vv 
m-fZ (CH 2 ) k S^w1^g'e•b^v^^M^±^cT;^=¥^Xfi-<^> ? ^^g^ 
n n^^v^i £,i^fcy ^i-^, h/v^^^te^TXf^^T^ 
0 0°CWWC^jS$*5-it-j; 9, tulS-^ (I) *K R 3 ^r/v=i^^^ 

jk-a-fe, &5VM3R 3 «g-r5 (CH 2 ) k XlC^L^VNg*ig^±fCT;V^^ 

n yy 7/W# y t LT^-T 5 7 5 / Stfc 

fc5WiR 3 «^-f3 (CH 2 ) .X^-a-L^V^^Ii^^^n^VT 

trfeS-fb^^^ i^^W^, ^W^, -<y^7?yf0^l7^ 

^fi/y, h;vx yf ©tIo#ftTXii»fiT!^ oWib 2 0 o°c<DF H l-e 
9, fufB-jK (1) R 3 W7 5;i±t7^;7;^ 
/vSx»7^ y 7^y-r;^^*m£i LT^r^b^.fcs^teR^^I" 
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m^&m^mmm^^xmmir^ (ch 2 ) k mKW^-Lts:^mmw^±^T 

b&X*%Z> 0 7^;K5 WUi)A^^-c, N, N-^y.^/V/Jvv 

— v 5 ^ =f-;V^;VJ^T ^ K^©M©#£TXte^#&T5^ 0°C^b 2 0 0°C(D 




(XXIV) 



X@6iC*5V^-Ctt, — jK5£ (XIX) O-fkl^Sr^ho^^^Sr^V^ N, N- 
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±9, (XX) ©ft^^ri^§5 0 

I^^^Tte, — JKS: (XX) (Dft&mb, &<D-1B& (XXV) (XXVI) : 

R'COX (XXV) 
(R 7 CO) 2 0 (XXVI) 

#&T&3^f*^§F&TK^ 0°C^£>2 0 0°CcD^T^J^t-SCi:fcJ: 9, — jR 
^ (XXI) oft^ti^iS^H^IS, 
xe7©su©^i: b-c, ?5fco— JKS; (XXVII) : 

R'C0 2 H (XXVII) 

(CT, R 7 tttuMi:PM«i-o ) 
Xtt^MTK^f-fl^bfc^, — jKsS: (xx) <Dfc&®k, MJiW^y, 

tbizkV, -H5&: (XXI) <Dfc&Qo&ftZZk&v%Za 

^--/v, ^b^-^f-y/v, ^n^flif/v, m\m/*v4;i>, 1, l ' -%>v 

-jRS (xxi) o^-a-^rojE^sijoM^^^ its, imstc^r, 
(xxii) -ZTFZMfc&m*. — jKsS (xxv) , (xxvi) (xxvii) 

$^5-fb-a-t(^e>fl»b/c^/V^>m?E&»^i*^^ ^no*M, l, 2- 
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2 0 0Xwm-eRJ&£-&X&t>}iZ>—i6££. (XXIII) -C^$*L5^^Sr, X@ 1 
0 iz&^xm&mt LTIS 7 0^t?l t^;V*Vf SMJ^i^tffitt 

-jKsS; (xxiv) -e^^tL^-fb^^ifl^Lfc^^, igioxtti it*3 

V>T\ - hP^^^^V^X, N, N-^/f/V*M7^', v^^/W^V* 
]) y "7-*s 77 y !>A tert-^ h^v- K, TRU-fb^ h U -7^^©^X 

©#£T% o°c^bW©««©W-eHJf&-r^ci: t-cfct5, -jRS: (XXI) (D 

Tjy^A tert-^h^K, fy* a 

^ (V) <^frg^&#5 5, 

(vii) , (xvi) , (xviii) ~ (xxiv) -z&ztiZik&Qaiit, —WJ&tt&tfo-zb 

50 #Jx.Wc\ Journal of Medicinal Chemistry, 4 0i, 1 7 7 91 (1 9 9 7 
^) , 77/1^ • y • ~? Xs^^y (Chemical Pharmaceutical 
Bulletin) , 2 4^, 4 3 11 (1 9 7 6#) , y>±^^ (Synthesis) , 5 0 

51 ( 1 9 8 0 , f • v 5 ^— 7VV • • # =■ y ^ -7-^MJ- (The 
Journal of Organic Chemistry) , 5 0i, 1 2 4 61 (1 9 8 5#) , v't" 
-jr;V - • Afnt/f ^ y y $ • t - ^ 7^ M) — (Journal of Heterocyclic 
Chemistry), 2li, 1 3 4 5 H ( 1 9 8 4#) ^£K:H^ $ tLTjo D , ^tbPj 
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tLXftm~?hZ 0 1M V*4^ft&mM!&k LTB\ 0!lx.ff, 

ffim—w&; ( i ) xw: (n) 7?^$tu5Sf^* i h— r s ^vt°y v^fPi#:, 

5 0 fllfctf* ^P^J^^J^feo-Cf*, ISM (?Ltf, D— v>-y-/v, Y 
-feA-n — t K d ^7° n ^ ^ n - ^ , *°y tfn/Hfn y K>-^) , 

^zmi^^m, mwMTktr^m, #/w-!>/*p*$o , ^—tj^pm (t 
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^x.^, m%8.A<D&&, -Btfcut, ips^o. i~i ooomg ms, 

0. 0 1-50 Omgg^^l 0 lmXtt^ClUfcW-Clg-^-t-Si:^ 

&%<Dm&fc*ft^iMk<DMtii$:&i'o Ph : Boc : tert-^b^v- 

*/I/sJ?=/VS, Me : ^^/I'S, Et : ^fv^£ 0 

7-^bp-2H-3, l — <-y-S3r*<-Wy- 2, 4-lH-^7 14. 
4 g©^W;V*^Kl 2 Oml^lC, y ?A2 0. 1 gR^h 

d^715. 7ml ^PX1T4 0°C-C2 4B#M#bfc 0 a&S^t=bP^ 
^8 ml S:iUDUr3€H:4 0°ce2 4B#P*g»#Lfc 0 E.J&fe&yo&fofr'PK&g, 
1 0 %&M&lx\Z.X p H 5 icfHSg^ Tfr^MTLX^m*^ U 
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n-^y?y (1:1) ZmmUb Ltc^V Jj^^Xv&fv^ ^77^t 
Jfif$lLfc&, *M V-fn tVv^-xA-Tilfe^LT 7. 0 1 g ©^^ 0 a B ^#fc o 
ffi^3-;ub 'y^^Zfn \?;V^-7^/V(DmmfrbWlfe$n Ut , M 131-13 

5c^« C 8 H 7 C 1 N 2 0 3 
III C, 44.77; H, 3.29; N, 13.05 
URI C, 44.73; H, 3.27; N, 12.99 

##09 1 <d;£Sc«o x s 2-4 <^b-a^3r#fc 0 

117-118°C 

7tm#m$. c 8 h 7 fn 2 o 3 

MtmW. C, 48.49; H, 3.56; N, 14.14 
C, 48.71; H, 3.68; N, 14.20 

###J3 

9 6 ~ 9 7 °C 
TU^M C 9 H 10 N 2 O 3 

C, 55.67; H, 5.19; N, 14.43 

IRK C, 55.69; H, 5.04; N, 14.42 
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wi^ikW-M; ^m^^- *Mv-fv- tvv^— x/v 

Wl& loo — ioi °c 
ymftftte C 9 H 10 N 2 O 3 

WSiffi. C, 55.67 ; H, 5.19; N, 14.43 

III C, 55.67; H, 5.07; N, 14.43 

5 

2-->n-2' - (M)7;l/to7tf;V7 5/) 7tf7xyy 
2 ' -75 / - 2 -~ FP7t h7i/y7. 6 5 g©h/I/xy5 0ml®$5?fc 
fc N h y ftgftilTK^ 6 ml U ^i&"C 3 0 Lfc„ S 

LT 1 0 . 7 g ©88S&-fe*£i&£#fc„ 

NMR^^^ r/V 5 (CDCl 3 )ppm : 5. 96(2H, s), 7. 36 (1H, t, J=8Hz), 7. 68(1H, d, J=8 
Hz) , 7. 79 (1H, t, J=8Hz) , 8. 80 (1H, d, J=8Hz) , 12. 14 (1H, brs) 
I R7/<^ f/V v (KBr)cnf 1 : 1734, 1680 
•^X*-*? h^m/z : 276 (r) 

2' - H^)/-Y/VT5 /) -2--hn7th7x/y 
2-7x^;V-4H-3, l-^yy^W^-4-ty5. 72g, 
#JJl73»4. 96g, -hP^^2. 1ml S.tJ ? ^^^/V^^* d rv' K2 9ml 
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7k^it5Sm^^Tii«^Lr, 5. 9 4 g«^-fe^ H H H ^#fc 0 
NMR7^^ h/V 5 (CDCl 3 )ppm : 6. 00 (2H, s), 7. 21 (1H, t, J=7Hz), 
7. 54 (2H, t, J=7Hz) , 7. 59 (2H, t, J=8Hz) , 7. 75 (1H, t, J=8Hz) , 8. 05 (2H, d, J=7Hz) , 
9. 09 (1H, d, J=8Hz) , 12. 08 (1H, brs) 

I R*^<2 Y/V v (KBr)cnf 1 : 3312, 1692, 1668, 1590, 1306 
•v*;*^ b;Vm/z : 284 Of) 

###J 5 Xtt 6 9^t^o X, 7-14 (D^W^fc 
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##0J 






7 


o 

CF 3 


NMR 8 (CDCI 3 )ppm:2.32(3H,s),5.48(1 H, 

brs),6.81 (1 H,d,J=8Hz),7.35(1 H,dd, J=8,2Hz),7.7 

3(1H,d,J=2Hz) 

IR J/(KBr) cm -, :3352,1738 

MS m/z:289(M + -1) 


8 


O 

C |/%/\ NHC0CF3 


gfcft-&$SIIi(AcOElHso-Pr 2 0) 

mp, 152-153°C 

Ttm^m. C 10 H 6 C]F 3 N 2 O 4 
aHfil C, 38.67; H, 1.95; N. 9.02 
USSfit C, 38.84; H. 1.97; N, 8.98 


9 


0 

A 11 Kin 
F'^^ / TIHCOCF 3 


^^fett« B ^(iso-Pr z O) 

mp, 129-130°C 

7C^##f fit C 10 H 6 F 4 N 2 0 4 
HlSfit C, 40.83; H, 2.06; N, 9.52 
H@&fit C, 40.79; H, 2.10; N, 9.58 


10 


O 

Me^^-^^NHCOCF-j 


Mfe^ra(AcOEt-iso-Pr 2 0) 
mp, 161-162°C 

SUfit C, 45.53; H, 3.13; N, 9.65 
^0 C, 45.53; H, 3.05; N, 9.77 


11 


0 

y^^NHCOCF 3 
Me 


^•fe$pra(AcOEtriso-Pr 2 0) 

mp, 131.5-133°C 

7C^##rfit C„H 9 F 3 N 2 0 4 
S1HI C, 45.53; H, 3.13; N, 9.65 
HHfil C, 45.55; H, 3.07; N, 9.61 


IZ 


0 


S"fe^ll(AcOEt-iso-Pr 2 0) 
mp, 1 39.5-1 40.5°C 

3Slifll C, 58.06; H, 4.87; N, 11.29 
HHfil C, 57.99; H. 4.89; N, 1 1 .32 


13 


0 

^ y 


ftfif&.tH*A(MeOH) 

mp, 196.5-1 98.5°C(#fg) 

TG^flf fit C 13 H l0 N 2 0 5 
BlSlfit C, 56.94; H. 3.68; N. 1022 
USelll C, 56.95; H, 3.76; N, 1025 


14 


0 


3H8fe.®a<MeOH) 

mp, 1 76.5-1 iTCUffi) 

TtMSNRBL C 13 H 10 N 2 O 4 S 
MMM C, 53.79; H, 3.47; N, 9.65 
HHfil C, 53.71; H, 3.55; N, 9.61 
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5 

2-^hP-2' - (h!J7/Vto7tW^) 7tf7iyyi0. 5 
gXtM-S?* 5vV7 5; ; tfJJ 5/^5. 5 7 g©rf7k Oml^ 
£30 ^B53g*E LfCo M^fc^^JOi, 1 0 %^^Px.T p H 1 K.$m 

5 0 g(D^^#fc 0 Sixf;^^Ife B a Lt, #|fi^2 4 5-2 5 4°C<D 

icm^m. c 10 h 5 f 3 n 2 o 3 

airaii C, 46. 53 ; H, 1. 95 ; N, 10.85 
C, 46.40;H, 2. 12 ; N, 10.95. 

#3f#i 1 5 o^fei^ot, m^m i6~24 o^-a-fe^#^ 0 
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OH 




##0J 


R 8 


R 9 






16 


Me 


H 


H 


H*l£££H(EtOH-AcOEt) 

mp, 264-266.5°C(#S) 

5nS##r fit C^HyFaNaOj 
Hlifil C. 48.54; H, 2.59; N, 1029 
USUI C, 48.53; H, 2.78; N, 10.39 


17 


H 


CI 


H 


£S-fei&S.i(AcOEt) 
mp, 237-249°C(S*) 

SUfii C, 41.05; H. 1.38; N. 9.57 
C, 40.94; H, 1.46; N, 9.52 


18 


H 


F 


H 


^^fete=K^(AcOEi^iso-Pr 2 0) 

mp,270-273°C(#ffi) 

Tcmfttiim C 10 H 4 F 4 N 2 0 3 
SISfii C, 43.49; H. 1.46; N, 10.14 
Hfg§l C. 43.61; H, 1.67; N, 10.28 


19 


H 


Me 


H 


§S3l*ifi$£.f H (AcOEt) 

mp, 222-224°C(#*) 

Tcmfttifm 0 n H 7 F 3 N 2 O 3 
SlSfil C, 48.54; H, 2.59; N. 10.29 
HUft C. 48.58; H, 2.61; N, 10.35 


20 


H 


H 


Me 


Jffe@JI(n-Heptane-iso-Pr 2 0) 

mp, 156-157°C 

5cf5t##ffit C n H 7 F 3 N 2 03 
MsaW. C, 48.54; H, 2.59; N, 1029 
Hi&li C, 48.82; H, 2.76; N, 10.37 
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OH 






-R 2 




21 




H^fe3SSB^(MeOH) 

mp, 300°CEJl-t 

5uS##T M C 1z H l0 N 2 O 3 
SlUt C, 62.60; H, 4.38; N, 12.17 
HS&fit C, 62.48; H, 4.47; N, 12.14 


22 


-Ph 


^StfefSIKMeOH) 

mp. 30O°CJii_h 

TzWkfttifW C 15 H 10 N 2 O 3 
SUfil C, 67.67; H, 3.79; N, 10.52 
H§&fii C, 67.44; H, 3.88; N, 10.44 


23 




H-feSigw(MeOH) 

mp. 300°CeiJb 

Ttmfttii ffi C 13 H 8 N 2 0 4 
SlUI C, 60.94; H. 3.15; N, 10.93 
HiMI C, 61.00; H. 3J29; N, 10.91 


24 


^) 


Stfe^'JXAttJKMeOH) 

mp. 300°CEi± 

TE^^J-flf fit C 13 H 8 N 2 0 3 S 
31HS C, 57.35; H, 2.96; N. 10.29 
USUI C, 57.27; H. 3.13; N. 10.23 
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#%#J 2 5 

p- 3-= hn- 2- h y y V 

3-^bn-2-hy 7/V^-n^^/l/-4-*y y /H 2. 6 g&tW-=¥ 

y -y 5 0 mi <n>m&m* 1 0 0 °ci? 2 B#rasi# ufc„ 

1 2 . 6 g <Z)#$?£,& ^frhWfeh It, M119-12 

7C»^-« C 10 H 4 C 1 F 3 N 2 0 2 
Sf&ffi C, 43.42;H, 1.46 ; N, 10.13 
H^fit C, 43. 32 ;H, 1.63 ; N, 10.16 

###J 2 5 ©^KoT, 2 6-3 4 ©-fb^^#fc 0 
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1 


R 8 


R 9 


R 10 




26 


Me 


H 


H 


^HfeiSra(n-Heptane) 
mp, 1 08.5-1 09.5°C 

SUfil C, 45.46; H, 2.08; N, 9.64 
USSfit C, 45.27; H, 2.22; N, 9.52 


27 


H 


CI 


H 


^StfitWiIKn-Heptane) 

mp, 91-91. 5°C 

Sfg^ffifil C^CIzFaNzO;, 
aiifil C, 38.61; H, 0.97; N, 9.01 
SllSfit C, 38.85; H, 1.19; N, 9.07 


28 


H 


F 


H 


^H-fetf«^(n-Heptane) 
mp, 52-53°C 

7cft#ffi fit C 10 H 3 CIF 4 N 2 0 2 
lit C, 40.77; H, 1.03; N, 9.51 
HHIfii C, 40.60; H, 1.28; N, 9.55 


29 


H 


Me 


H 


iS-fe$niS(n-Heptane) 

mp, 110.5-1 11. 5°C 

TbmmSiW. C^HsCIFsNzOz 
aiifit C, 45.46; H, 2.08; N, 9.64 
HUfii C, 45.32; H, 2.22; N, 9.60 


30 


H 


H 


Me 


SS-feiWJKn-Heptane) 

mp, 128-129°C 

7tmft%fM C^HsCIFjNzOz 
Slfflfi! C, 45.46; H. 2.08; N. 9.64 
USSfit C, 45.34; H, 2.28; N, 9.63 
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-R 2 




31 




Sg'fefSiiKn-Heptane) 
mp,116-117°C 
7G|t#*f fit C^HeCINjOj 

Hilfii C, 57.94; H, 3.76; N, 11.28 


32 


-Ph 


^■fe^UXA^^CAcOEt-n-Heptane) 
mp,1 49.5-1 51°C 
TmttffT fit C 1S H 9 CIN 2 0 2 
ElfSffi O in ?B- H T 1Q- N Q 84. 

USHfi C, 63.03; H, 3.38; N, 9.81 


33 




aSSft^SOso-PrjO) 

mp,1 43.5-1 44.5°C 

Tn^itfflrfit C 13 H 7 CIN 2 0 3 
Sltfit C, 56.85; H, 2.57; N, 10.20 
Hilfii C, 56.69; H, 2.76; N, 10.11 


34 




*§fe£SH(iso-Pr 2 C» 

mp,105-107°C 

TcStSMfffit C 13 H 7 C1N 2 0 2 S 
SUfit C, 53.71; H, 2.43; N. 9.64 
HHfii C, 53.76; H, 2.61; N, 9.58 
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##0¥ 3 5 

^y-3-^h^S^/l^~/v-8-71flf^n [3. 2. 1] ir?$l/ 
- 8 —jjfrtflsM tert-^^;V 

}£i/# n [3. 2. 1] ^ * ^- 3 -7J/V5ft>®»^5VV 1 

0 . 3g©^; 3 0 ml *#&#Tn ~$gfcS? fert-^^/V 1 3 . 

5g©^^;^40mi ^sesr^T u ^?a-e 1 . 5 b$ih»# KJfc«S£ 

1 6 . 0 g £#fc 0 
NMR^^ 5 (CDCl 3 )ppm : 1. 24 (3H, t, J=7. 5Hz), 1. 47 (9H, s), 
1. 58-1. 77 (4H, m) , 1. 79-2. 06 (4H, m) , 2. 75-2. 84 (1H, m) , 4. 11 (2H, q,. J=7. 5Hz) , 
4. 13-4. 37 (2H, m) 

1 IvU v (liq.)cm- 1 : 1736,1698 
3 6 

[3. 2. 1] 

8 — *7VjJ?^S6 tert-T"^^ 

^=¥y- 3-^ h^S^/Val^/V- 8-Tif tfv^ n [3. 2. 1] 
-.8 -jfr/VJj^Htert-^/Ul 5. 8g©ff7t Fo77> 6 5mlitt, 
7K*jb*!7*-7- b y *A6. 3 0gMx. N &V^^M#Ty 9 J —fr 4 0 ml 
ifh7tKc77^4 0al ©iS^&SS&iST Lfco gtat? 1 

LIT, 1 3 . 3 g £#fc„ 

NMR7^^ h/V 5 (CDCl 3 )ppm : 1. 29-1. 78(7H,m), 1. 46(9H, s), 
1. 88-2. 13 (3H, m) , 3. 44 (2H, brs) , 4. 12-4. 35 (2H, m) 
I Y;V v (liq.)cnf 1 : 1696 

!l 3 7 
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#>x;i'ft~/utti/??-/i>) [3.2. 
1 ] 9 v- 8 —ij;^-yWt 

Ko^f;V-8-7f tfv-^n [3. 2. l]^^^- 
8 -^7/V#>^tert-y^H 4. 6 gCf h7t Fo77^ 6 Odi1», 7X 
3Ht#T> MJxf;V7?yiO. Oml fcillJt* W»^^^M^V4. 
9mlOfh7tKo77^10ml *g$£ifcT U 20 #M 7 K^» Lfc c £j« 

' mm^lk L-C, gfcSt&ifttt 1 9 . 3 g £#fc„ 
NMR^.-<i7 8 (CDCl 3 )ppm : 1. 36-1. 71 (6H, m), 1. 47 (9H, s), 
1. 92-2. 06 (2H, m) , 2. 25-2. 37 (1H, m) , 2. 99 (3H, s) , 4. 00 (2H, d, J=6. 5Hz) , 
4. 15-4. 35(2H,m) 

I R.X^ Y;V v (liq.)cnf 1 : 1692 
3 8 

^dry-3-^Ty^^-8-Ti^t" % y^n [3. 2. l]^^^-8- 
7J 71^4? y ^ tert-y^/V 

^^y-3- *y.x^2fc=. /l^^S^ ?vu) [3.2. 
1 ] ^ 9 y- 8 -^/Vxtfygfe tert-y^;w 19. lgOW ^vw^vsfc^-y K 
9 Oml^lfe ^Ty^bT" h y !7A 6. 3 0 gRTf3 Vftfr V V !7i»0. 90g 
^J«»x., 9 O°CT-2 0#PM#bfc o ^JE&iS-a-^^TlCTfcSrJD^Th^aiy^ 

4. 3g£r#fc„ 

NMR*-<^ h/V 5 (CDCl 3 )ppm : 1. 39-1. 79(6H,m), 1. 47 (9H, s), 
1. 90-2. 07 (2H, m) , 2. 15-2. 32 (3H, m) , 4. 13-4. 37 (2H, m) 
IR^^^F/l' v (liq. )cm _1 : 2248, 1694 

#%#| 3 9 
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.-8 -Tiffin [3. 2. l]*"** 

^- 8 — y^Jj^Ife tert-r/^vV 

^^-8-Tif^v-7t2 [3. 2. 1] ^^-8- 

#;V#>^tert-7*5VH 4. 1 g©^^;^4 0 OilfiiC, 2 0%T^e 
^Tp< ^7-/1-^5 Oml ,S.t>*7^--5'^/l'3ml »x.-C, 30°C, 5 OPa 
^7K*JE^7K«iPbfc 0 M£g£LT\ ^WW13. 

2 g zmc 0 

NMR7^^ 6 (CDCl 3 )ppm: 1. 25-1. 75(8H, m), 1. 46(9H, s), 
1. 79-2. 07 (3H, m) , 2. 55-2. 87 (2H, m) , 4. 03-4. 40 (4H, m) 
IR7^h;V v (liq.)cnf 1 : 1694 
f/Vm/z : 255(M*+l) 

#J 4 0 

4- [2- [ (3-— ho-2- Y^-yjvisr^^^-^; y^-4--iW) T 

5 7] ^)V\ - 1 -fc°^y ^V^/l^V^tert-y^l- 
^^pn- 3-— hn — 2- h ]) 7 >Vi>rn ^^-?V$r J ])>3. 7 8 g, ■ 4- 
(2-T^y^^;W - 1 -tT^y frtf^Wt tert-7^6. 2 4gM 

^^y^^l. 89g©N, N-i?*?-Jlsft/UJ*T ^ K4 0ml ^ 

f/V-e»LT 5 . 4 6 g <DWm%&fc 0 i?4 V7°v \?;V^—^;Vfr bW&Mi b 
t, M 1 3 5. 5 — 1 3 6. 5 0 C©M^ 9 ^#f Co 
5c*£« C 22 H 27 F 3 N 4 0 4 

Mtft&. C, 56.40 ; H, 5.81 ; N, 11.96 

IftH C, 56.29;H, 5. 72 ; N, 11.88 

0 O^itfot, ###J4 1 ~ 5 5 (D-fb-a-tf^^feo 
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N "CF 3 





R 3 - 




41 




Slfe$g^(iso-Pr 2 0) 
mp, 148-149°C 

jtm^m. c 21 h 2B f 3 n 5 o 4 

SUtfit C, 53.73; H, 5.58; N. 14.92 
USHg C, 53.65; H, 5.49; N. 14.98 


42 




mp, 130-1 31 °C 

TcMfttifM C 21 H 25 F 3 N 4 O s 
Slrafi C, 53.61; H. 5.36; N, 11.91 
Unfit C, 53.43; H, 5.20; N, 11.85 


43 


Boc 


Jtfe$SJI(MeOH) 
mp, 1 43.5-1 44°C 

3Hfit C, 56.40; H, 5.81; N, 11.96 
Unfit C, 56:37; H, 5.77; N, 11.93 


44 


BocN"^ — ' 


mfe!54KJI(AcOEt-iso-Pr 2 0) 
mp. 151-152°C 

Slifit C, 58.29; H, 5.91; N, 11.33 
HHfit C, 58.23; H, 5.92; N, 11.27 


45 


BocHN- 


Jtfe£i-:Ri!l(iso-Pi- 2 0) 

mp ,155-156.5°C 

5bmMSrm C 17 H 19 F 3 N 4 0 4 
Sfifit C, 51.00; H, 4.78; N, 13.99 
Hilfil C. 51.07; H, 4.87; N, 14.10 


46 


Me 2 N- 


HfelSiKMeOH) 

mp, 128-129°C 

Ttmfttii fit C 14 H ls F 3 N 4 0 2 
Slifit C, 51.22; H, 4.61; N. 17.07 
HSIfit C, 51.12; H, 4.63; N, 17.10 
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##0J 


R 8 


R 9 


R'° 




47 


Me 


H 


H 


Sffe$gil(Ac0Et-iso-Pr 2 O) 
mp, 168-169 C 

TzMfttir fit C^H^N^ 

SaHI C, 57.25; H, 6.06; N, 11.61 
USSfit C, 57.28; H, 5.98; N, 11.52 


48 


H 


CI 


H 


SSIt-&^S(AcOE^iso-Pr z O) 

mp, 147.5-148.5 C 

5cft##r{il C 22 H 26 CIF 3 N 4 0 4 
SfSHIC, 52.54; H, 5.21; N, 11.14 
USUI C, 52.57; H, 5.18; N, 11.12 


49 


H 


F 


H 


Hfe>*' , jXAttra(AcOEt-iso-Pr 2 0) 

mp, 159-ioU o 

7E^#*f M C Z2 H 2B F 4 N 4 0 4 
SiHI C, 54.32; H, 5.39; N, 11.52 
USUI C, 54.39; H, 5.52; N, 11.34 


50 


H 


Me 


H 


fifelSiII(AcOElHso-Pr 2 0) 

mp, 1 44.5-1 45.5°C 

TtMfttii fit C 23 H 29 F 3 N 4 0 4 
SjaHI C, 57.25; H, 6.06; N, 11.61 
USUI C, 57.29; H, 5.99; N, 1 1 .58 


51 


H 


H 


Me 


fife$£.i(iso-Pr 2 C» 
mp, 1 37.5-1 38.5°C 

Strafil C, 57.25; H, 6.06; N, 11.61 
USUI C, 57.05; H, 6.00; N, 11.58 
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-R 2 




52 




mp, 149-150t; 

Slfflfil C, 65.43; H, 7.32; N, 12.72 
USUI C, 65.35; H, 7.24; N, 12.66 


53 


-Ph 


NMR 5 (DMSO-d 6 )ppmK).90-1 .05(2H,m),1 .37(9H,s).1 .4 

0-1 .55(1 H,m),1 .55-1 .65(4H,m),2.65(2H.t, J=1 2Hz),3.25( 

2H,q,J=5.5Hz),3.80-3.90(2H,m),7.39(1H,t,J=5.5Hz),7.4 

0-7.50(5H,m),7.61 (1 H,t,J=8Hz),7.79(1 H,t J=8Hz),7.89( 

1 H.d, J=8Hz),8.46(1 H,d, J=8Hz) 

IR V (KBrhm^:336&A 692,1 530.1 368 


54 




Hfef£lB(iso-Pr 2 C» 

mp, 1 25.5-1 27.5°C 

56^t#4f M C^Ha^Os 
111 C, 64.36; H, 6.48; N, 12.01 
H^fil C, 64.30; H, 6.39; N, 11.94 


55 




H-fe$£WI^(MeOH-iso-Pr 2 0) 

mp, 136-137°C 

Ttmfttii M C 25 H3oN 4 0 4 S 
MlmM C, 62.22; H, 627; N, 11.61 
H^fil C, 62.05; H, 6.15; N, 1 1.46 
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5 6 

4- [2- C (3-T5/-2- MJ7/^n^^/V^r/ V l/-4-J;V) T 
5 / ] - 1 - fcV* y ^^^77V^>^ tert-:/^ 

Tk^T^ ^ffc— y <^ * TNTKf Bfe 1. 3 4 g <D ^ / — ^ 2 0 ml SSSfcTk^-fb 
frtmi-hV ?J*0. 21g»t, 4- [2- [ (3-~hP-2-hy7 
j^n^.'J-^j y >-4 — i ?v) 75/] ^fvv] - 1 - fc°^y 
afetert-^/V5. 3 0 g hyt Kp77^2 Oml J— /V8 Oml (D^ 

m%Mx.fco ^v^-c^ 7fc^k*^H^ h y V a l . 50g ^fiToiPx.fc^, 

M^I^g* LTf lifi»?r#fc 0 it^Stx^v-n^/^y (l : 
4->l : 2) «r»HJMiUfc'>5*^*7A^o^h^77-f-T?lBim 
^y/P fcVl^-7VV£ n-^7°^ l/<Dm&-?tic& LX4. 4 7 g 
£#fc 0 -J^yyn tW^— 7VV£ n— 7°^ 7©«^bS^I LT, M 9 4 

5c3s##Hi: c 22 h 29 f 3 n 4 o 2 

Strait C, 60.26;H, 6. 67 ; N, 12.78 
HgMt C, 60. 10 ; H, 6. 57 ; N, 12. 76 

##08 5 6 ©T^feK^oT, ##0B 5 7-71 <Dfc&®%ft1t 0 
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R 3 - 




57 


BocN'^ X | 


NMR o (CDCI 3 )ppm:1 .48(9H,s),2.48(4H,t, J=5Hz),2.52(2H,t,J= 
5Hz),3.36(2H,brs).3.51(4H,t,J=5Hz),4.46(3H^)rsX7.45-7.50(2 
H,m),7.90-7.95(1 H,m),8-0O-8.05(1 H.m) 
IR V(liq.)cm" 1 :3484,3364,1696 
MS m/z:439(NT) 


58 


BocN-^^A^ 


NMR 5 (CDCl3)ppm:1 .47(9H,s).1 .75-1 .85(2H,m),2.60-2.80(1 H, 
m),2.90-3.1 0(1 H,m),3.25-3.37(1 H,m),3.42-3.53(1 H,m),3.57-3. 
73(2H,m).3.77-4.07(3H,m).4.34(3H.brs).7.48-7.55(2H,m),7.83 
-7.88(1 H,m),8.01 -8.06(1 H.m) 
IR fOiqJcm'MGOe 
MS m/z:439(M*-1) 


59 


a 

i 

Boc 


^^fe$g^0so-Pr 2 O) 

mp, 122-123°C 

7C??t##f fit CaHaFj^Oz 
atHi C, 6026; H, 6.67; N, 12.78 
UlSfit C, 60.30; H, 6.55; N, 12.69 


60 


BocN"^-/ 


M&Zf'J XA#M&(AcOEt) 

mp, 149-150t 

5c**M»fffi-C 14 H„F,r*,O s 
Slfflfit C, 62.05; H, 6.73; N, 12.06 
HSMt C, 62.02; H, 6.77; N, 11.96 


61 


BocHN- 


/lfe^-feiSB^(iso-Pr 2 0-n-Heptane) 

mp, 97.5-98°C 

jbmfttiiM CnHnF^Oz 
Sffflfit C. 55.13; H, 5.72; N, 15.13 
M%kM C, 55.09; H, 5.72; N, 15.09 


62 


Me 2 N- 


NMR 8 (CDCI 3 )ppm-2.32(6H,s)2.39(2H,t J=5.5Hz),3.35(2H,q,J 

=5.5Hz),4.38(1HO)rs),4.66(2H,brs),7.45-7.55(2H,m),7.95-8.00 

(1H,m),8.00-8.05(1H,m) 

IR J'(liq.)cm" 1 :3488,3356 

MS m/z:299(M*+1) 
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R a 


R 9 


R 10 




63 


Me 


H 


H 


2i€s$£ll(iso-Pi- 2 0-n-Heptane) 
mp, 77-78°C 

7C^^-#ffil C 2 3H 31 F3N 4 0 2 
Sl&fit C, 61.05; H. 6.91; N, 12.38 
SHIfit C, 61.09; H, 6.80; N, 12.43 


64 


H 


CI 


H 


gfemfelS B ^(iso-Pr 2 0) 

mp, 1 26.5-1 27.5°C 

5cl?i#Wfit C^HzsClFaMA 
aiaifi C, 55.87; H, 5.97; N, 11.85 
HS&fit C, 55.94; H, 5.91; N. 11.75 


65 


H 


F 


H 


MfeflttBGscrPriO) 
mp, 98-99°C 

Siafit C, 57.89; H, 6.18; N, 12.27 
HHfil C, 57.99; H, 6.39; N, 12.07 


66 


H 


Me 


H 


^H-fe^w(iso-Pr 2 0-n-Heptane) 

mp, 108-109°C 

7C^#Wfit CaH^Fa^Oj 
Slifit C, 61.05; H, 6.91; N, 12.38 
SUSfit C, 61.01; H, 6.92; N. 12.13 


67 


H 


H 


Me 


&^!SBl(iso-Pr 2 0-n-Heptane) 
mp, 105-106°C 

aiifil C, 61.05; H, 6.91; N. 12.38 
HSIfil C, 61.06; H, 6.94; N, 12.20 
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BocN 

1 NH 2 



N R 





-R 2 




68 




StfffetWIaCAcOEt-n-Heptane) 

mp,1 50.5-1 52°C 

7C^iJ-fiffiiC 24 H3 4 N 4 0 2 
HUfit C, 70.21; H, 8.35; N, 13.65 
HS&fil C, 70.13; H. 8J22; N, 13.55 


69 


-Ph 


^fffe$SJa(AcOEt-n-Heptane) 

mp,11 3.5-1 15°C 

5cS»Wfi^ C 27 H34N 4 0 2 
Sfifil C, 72.62; H, 7.67; N, 12.55 
HHfil C, 72.69; H, 7.64; N, 12.53 


70 




Jt*ife*Sig(iso-Pr 2 0) 

mp,1 06.5-1 08°C 

5cft#fiffitC 25 H 32 N 4 03 
Smfi C, 68.78; H, 7.39; N, 12.83 
Hl&li C, 68.68; H, 7.18; N, 12.76 


71 




ftfe^'jXAflcJICAcOEt) 
mp,129.5-131°C 

HIHI C, 66.34; H, 7.13; N, 12.38 
WBM C, 66.25; H, 6.92; N, 12.29 
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7 2 

1 - [ 2 - [ 4 - (1 -tert-y b =3f v^/V^n^) tXy ^/l/] - 2 

-7x-;P-lH— [4, 5-c] 

4- [2- (2-7x-/V-lH — C4, 5-c] ^SDls-l-^ 
^)V\ - 1 - t°^< U i?^7VJj?^K tert-^A- 3. 6 7 g © 1 , 2-i? 
^nn^yi l Oml * ? ? n ni&£S#&5 . 9 5 g £'>flrf o#Px., 

^i&T? 3 o frffifflftLito frfcU-grmz l o o/ofrMfc-r h V $J»7M£m&1SB*-X 
pHlOtllU 1, ^-CftttSUfCo 1 0 %zfcgHfc 

h y IS?P«7Kt?J«»^» U ^g££^* IT4. 2 8 g 

©H-fe@$£#fc 0 M^»^^i:^^^/^-T7i'Tii»^UT2. 4 
6 g©M^ B B H^r#fc 0 

NMR*^ h/V 5 (DMS0-d 6 )ppm : 0. 80-0. 92 (2H, m), 1. 22-1. 32 (3H, m) , 1. 36 (9H 
, s) , 1. 73 (2H, q, J=7. 5Hz) , 2. 52 (2H, t, J=13Hz) , 3. 76 (2H, d, J=13Hz) , 4. 70 (2H, t, J=7 
. 5Hz) , 7. 60-7. 67 (3H, m) , 7. 75-7. 80 (2H, m) , 7. 84 (1H, t, J=8Hz) , 7. 92 (1H, t, J=8Hz) , 
8. 43 (1H, d, J=8Hz) , 8. 86 (1H, d, J=8Hz) , 9. 07 (1H, s) 
I R^s<? h/V v (KBr)cnf 1 : 1696, 1166 
b/Vm/z : 472 Of) 

MMW l 

4- [2- (2-7i=^-4 - h V -? ;\sjrxi*=f-)V- lH--f^y [4, 
5 - c ] ^f/yy-l AO ^fW] - 1 -fcT^JJ ^tf/Vtfi/Bfe tert-^ 
A- 

4- [2- [ (3-7^/-2-M)7;Vtn^W/yy-4-^^) T 
5 y ] aifvi/i - i - y tert-^A- 0 . 7 O g , ^yX7 

;U7t KO. 2 5gM ? 2, 3-^an-5, 6-^V7;-l, 4-^^ 
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teufco ism^M v-r* tw^-x/vtr^br o . 5 1 g co^ghzmtc 
*m viv^-^jvfrhw&Mi ut, m& 1 6 3 ~ 1 6 4°ccom^^n 

Tcmfttiffi. C 29 H 31 F 3 N 4 0 2 • 1/4H 2 0 
MWaW: C, 65.83; H, 6.00; N, 10.59 
lit C, 65.85; H, 5.90; N, 10.58 

4- [2- [2- (4-3-K7i=;v) -8-^5^-4- h y y 

f/v-iH-^f^/ [4, 5-c] ^y y ^- i --Y/v] ^^vv] 

4- [2- [ (3-75/-6-^f;W2-h!j7;^n^f;^y!Jy- 
4— f/V) T^/] a^/i/j - 1 -t°^<y tert-y^/V2. 0 0 

g&tfMJai^vl'TSi'O. 7 4ml © h/l^^ 2 0ml 7 OtJfcAPfl&U 4 

- a - Kgcmw^ n y k i . 4 1 g ztox. M&m* 7 o °c-e 3 mmnw l/c 0 
g »x.r i 2 o°c-e i . 5 Lfc 0 aS!t?s«S* L-s 

fvl— n-^y^ (1 : 3) ^ffiMt tfcy y ^ W 7 A ^ n v b ^77 
-f-TrMMU v 5 ^ fcVv^-TVV-e^L-C 2. 2 0 gtDil-fe^lr^Tto 
^^;\yt yfx2 tVVx^r;K?)if^WISI LT S 2 0 3-2 0 
4°C(Dtefe^ H B 0 ^#fc o 
jnSf^M C 30 H 32 F 3 I N 4 0 2 

C, 54.22; H, 4.85; N, 8.43 
H&ffi C, 54.25; H, 4.78; N, 8.38 

mmm i xit 2 (Djfmzfe^ mmm 3-57 ©^t^tfc,, 
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-R 1 




3 


J 


y 


35*figJI(AcOEtHso-Pr 2 0) 

mp,196-197°C 

TzMiWi fit CzsHaoFalN^Oi 
Hlifil C, 53.55; H, 4.65; N, 8.61 
z^XtKVe. 30.*h>, n, *t./o, o.Ju 


4 


m 


p 


i|-fe3g^(AcOEt) 
mp,207.5-209.5°C (^) 
5gMI##t1I C 27 H3oF 3 N 5 0 2 
ill C, 63.15; H, 5.89; N, 13.64 
C, 62.95; H, 5.90; N, 13.59 


5 


c 




S&fife*S.fl(AcOEt) 

mp.l 98.5-1 99.5°C 

TC^^flf fit CnHjgFa^Oa 
SUM C, 63.03; H, 5.68; N, 10.89 
HSMjS C, 62.91; H, 5.64; N, 10.87 


6 


s 


0 


*Hfe$ttlc^(2-PrOH) 
mpjZ04.5-205.5°C 

SHaft C, 61.12; H, 5.51; N, 10.56 
USSfil C, 60.98; H, 5.46; N, 10.43 
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-R' 


j» 1*1 ■ ■ - 1 m—m T, * ■ > 1 1 X 






gfe?i-&^«g(2-PrOH) 






mp,1 66.5-1 67.5°C 


7 


o 


7n^##T$l C 28 H 31 F 3 N 4 0 2 S 




/ Me 


SUfil C, 61.75; H, 5.74; N, 10.29 
Hf£f[ C. 61.50; H, 5.62; N, 10.12 




Me 

X 


SSfe^w(EtOH) 
mp,217-218°C 


8 




Ttm^B C^H^N^S 




r 


lit C, 61.75; H, 5.74; N, 10.29 
Hi&fil C, 61.68; H, 5.67; N, 10.27 






gaf££f#il<AcOElHso-Pr 2 0) 


9 




mp,21 3.5-21 5°C 




3UHI C, 60.69; H, 5.68; N, 16.33 
HSHS C. 60.62; H, 5.69; N, 1623 






3&fe£t:KJI(AcOEt) 


10 




mp^03-205°C 

Tcm-fttii fit C^HjgFaNsO^ 




Slt^ C, 58.74; H, 5.31; N, 13.17 
USSfit C, 58.62; H, 5.30; N. 13.04 






3£*lfe£SJI(AcOEtHso-Pr 2 0) 






mp,1 89-1 91.5^ 


11 




3SI6H1 C, 65.64; H, 7.03; N, 10.56 
USUI C, 65.42; H, 6.93; N, 10.46 
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mmm 


-R 1 




12 


-Ph 


^•feigTO(AcOEl^iso-Pr 2 0) 
xnp, 190-190.5°C 

WmW. C, 62.31; H, 5.41; N. 10.02 
HJUfii C, 62.23; H, 5.33; N, 10.00 


13 


„p 


&*i-&f£iH(AcOEt) 
mp, 21 1.5-21 2.5°C(#®) 
5cit##r m. C 27 H 29 CIF 3 N 5 0 2 
Slrafil C. 59.18; H, 5.33; N, 12.78 
C, 59.17; H, 5.30; N, 12.66 


14 


S 




&Stfe$£.g.(AcOEt) 

mp. 206-207°C 

TcMfttii fit C 26 H 27 CIF 3 N S 0 2 S 
aiSfil C. 55.17; H. 4.81; N, 12.37 
USUI C, 55.25; H, 4.97; N, 12.44 


15 




&l1*$qi!H(AcOElHso-Pr 2 0) 
mp. 22Z5-230°C(#®) 
TiM-fttii fit C 26 H 2B CIF 3 N 6 0 2 
MMM C, 56.88; H. 5.1 4; N. 1 5.31 
USUI C. 57.01; H, 5.10; N. 15.29 


16 


C 




i!fe££H(AcOEt) 

mp. 199-20O°C 

3C^##ffi! CaH^CIFa^Oa 
Slim C, 59.07; H. 5.14; N. 10.21 
HS&fil C, 59.03; H. 5.19; N. 10.20 


17 


s 


0 


3&*i-fe*£ H E l(AcOEt) 

mp, 191.5-192.5°C 

JxMfttfW. C^HjsCIFsN^S 
MmW C, 57.39; H, 4.99; N, 9.92 
HS^i C. 57.34; H, 5.01; N, 9.92 


18 


\ 


0 


&§-&3£H(AcOEtHso-Pr 2 0) 

mp, 189-190°C 

Ttmftffi fi C 2B H34CIF 3 N 4 0 2 
MmM C, 61.03; H, 6.22; N, 10.17 
USUI C, 61.07; H, 6.06; N, 9.97 
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BocN 








R 9 


N ^CF 3 




-R 1 


R 9 




19 




CI 


Jf:&fi$SII(Ac0Et-iso-Pr 2 O) 

mp, 185-186°C 

7G^##rfiI CaHsiCIFaN^ 
aiHi C, 61.64; H, 6.42; N, 9.92 
HHfll C. 61.57; H, 6.49; N, 9.94 


20 


-Ph 


F 


^H-&««JKAcOElHso-Pr 2 0) 
mp, 193-194°C 

tcM^M C^F^O,- 1 /4H 2 0 
Wfm{$. C. 63.67; H, 5.62; N, 10.24 
Unfit C, 63.51; H, 5.69; N, 10.15 


21 


/ 


F 


Sfc*ffe$M*iM(AcOEtHso-Pr 2 0) 

mp, 220-221 °C 

TC^tSMfrfit C 27 H 29 F 4 N s 0 2 
affile, 61.01; H, 5.50; N, 13.18 
Unfit C, 60.98; H, 5.46; N, 13.16 


22 


w 


F 


Iffe£H*^(AcOEt) 

mp, 222-223t 

Ttmfttii fit CaH^NsOjiS 
airafil C, 56.82; H, 4.95; N, 12.74 
Unfit C, 56.91; H, 5.05; N, 12.63 


23 




F 


M-fe&#JI(AcOElHso--Pr 2 0) 

mp, 203-204°C 

7G^#Wfit C 26 H 28 F 4 N 6 0 2 
aiafit C, 58.64; H, 5.30; N, 15.78 
Ullfil C, 58.33; H, 5.45; N, 15.63 


24 


P 


F 


2£Hfe«tfll(AcOElHso-Pr 2 0) 

mp, 209-21 0°C 

TcSSMJf fit CzjHfflFXOs 
aiafit C. 60.90; H, 5.30; N, 10.52 
Hilfit C, 60.65; H, 5.24; N, 10.42 


25 


P 


F 


^Hfe^«^(AcOElHso-Pr 2 0) 

mp, 215-216°C 

5c^##T fit C^IV^MAS 
aHfit C, 59.11; H, 5.14; N, 10.21 
Unfit C, 59.14; H, 5.33; N, 10.14 
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-R' 








2S-fe$pli(AcOEtHso-Pr 2 0) 






mp. 169-170°C 


26 


-Ph 


TcS^fffit C 30 H 33 F 3 N 4 O 2 
SUM C, 66.90; H, 6.18; N, 10.40 
Unfit C, 66.93; H, 6.19; N, 10.17 






gfcg-fe££ B E l(AcOBHso-Pr 2 0) 


27 


/ 


mp, 215-216ttfMg) 

Tnfgtfflrfit CzaH^FjNsOi 
3Hfit C, 63.74; H. 6.11; N. 13.27 
HHfil C, 63.54; H, 6.08; N, 13.04 






gSftfetttKiKAcOEt) 


28 


w 


mp. 215-216°C 

7c|i##r fit C^HjoFaNsOzS 




Slafii C, 59.43; H. 5.54; N, 12.84 
H^fll C, 59.35; H, 5.65; N, 12.64 






3*mfc£t#.iCAcOEt) 


29 


\ — M 
y in 


mp. 232-233°C 

jtmmftm c 27 h 31 f 3 n s o 2 -3/4h 2 o 




Slfflfit C. 59.82; H, 6.04; N. 15.50 
HSIfit C, 59.74; H. 5.99; N, 15.80 








30 


w 


mp, 217-218°C 

7C^#*ffit C 28 H 31 F 3 N 4 0 3 
airafit C, 63.62; H, 5.91; N. 10.60 
Hilfit C, 63.59; H, 5.98; N, 10.52 






j&3tfefN*B%(AcOEt) 


31 


p 


mp. 218-219°C 

7Gf?t#*rfit C^H^N^S 
aiifit C, 61.75; H. 5.74; N, 10.29 
Unfit C, 61.48; H, 5.73; N, 10.12 






^•fe3gra(AcOEt-MeOH) 






NMR d (DMSO-d B )ppmK).77(2H,q,J=1 2Hz),1 .15-1 J28(3H,m),1 .3 


32 




4(9H,s).1 .62(2H,q,J=7Hz).2.40-2.50 (2H,m) ,2.58(3H.s).3.69(2H,d 
, J=1 2Hz).4.67(2H.t J=7Hz).6.58(1 H.t, J=8Hz),6.79(1 H.d, J=8Hz),7 




.1 9(1 H,t,J=8Hz),7.30(1 H.d. J=8Hz),7.67(1 H,dd.J=7.5.1 Hz).8.07(1 






H.d.J=1 Hz),8.33(1 H,d.J=7.5Hz) 
IR V (KBr)cm _1 : 3400, 1696 
MS m/z: 553(M + -1) 
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Me 



mmm 


-R 1 




33 


-Ph 


3&ft$SII(AcOElHso-Pr 2 0) 

mp, 171-172°C 

7c|t##rfii C 30 H33F 3 N 4 O 2 
3H$! C, 66.90; H. 6.18; N, 10.40 
StSHI C, 66.89; H, 6.18; N, 10.18 


34 


"p 


«£$£ll(Ac0EtHso-Pr 2 O) 
mp, 189-190°C 

StaHi C, 63.74; H, 6.11; N, 13.27 
USSfit G, 63.74; H, 6.05; N, 13.11 


35 




NMR 6 (CDCI 3 )ppm:1 .20-1 .39(2H,m),1 .47(9H,s),1 .67-1 .90(3H,m), 
2.03(2H,q, J=7.5Hz),2.65-2.83 (2H,m) ,2.93(3H,s),4.00-4.26(2H.m),5 
J23-5.55(2H,m),7.57(1 H.d, J=3.5Hz),7.62-7.68(2Hjn),8.00(1 H,d,J=3. 
5Hz).8.1 2-8.1 8(1 H,m) 
IR y(KBr)cm- , :1694 
MS m/z:546(M*+1) 


36 




NMR 6 (CDCI 3 )ppm:1 JZO-1 .39(2H jn),1 .47(9H,s).1 .68-1 .93(3H,m). 
2.03(2H,q,J=7.5Hz),2.65-2.83 (2H,m) ,2.90(3H,s),4.00-4.28(2H,m).5 
.25-5.80(2H,m).7.20(1 H,s),7.31 (1 H,s),7.61-7.69<2H,m),8.1 5-8.21(1 
H,m).11.71(1HJbrs) 
IR y(KBr)cm _1 :1694 
MS m/z:529(M + +1) 


37 


P 


NMR 3 (CDCI 3 )ppm:1.20-1.36(2H,m),1.47(9H,s),1.54-1.84(3H,m), 
2.03(2H.q,J=7.5Hz),2.62-2.81 (2H.m),2.92(3H,s),3.97-4.30(2H,m),4 
.90(2H.t, J=7.5Hz),6.66(1 H.dd, J=3,2Hz),7.30(1 H,dd,J=3,1 Hz).7.60-7 
.68(3H,m),8.06-8.1 1 (1 H,m) 
IR J/(KBr)cirf 1 :1694 
MS m/z:529(M + +1) 


38 


P 


NMR 8 (CDCI 3 )ppm:1.15-1 .31(2H,m),1.46(9H,s),1.52-1.72(3H,in), 
1 .97(2H,q, J=8Hz),2.60-2.78 (2H^n) ,2.93(3H,s),3.98-4^3(2H^n),4.7 
9(2H,t,J=8Hz),7.24(1H.dd,J=5,3.5Hz).7.57-7.67(4H,m),8.03-8.08(1 
H,m) 

IR I/(KBr)cnT , :1692 
MS m/z:545(M*+1) 
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-R 1 


R 3 - 




39 


-Ph 


BocI 






M*felB^(AcOEt) 

mp, 204-205°C 

5n^^*f{l C 28 H3 0 F 3 N 5 O 2 
Sirafg C, 63.99; H, 5.75; N, 13.33 
USUI C, 63.77; H, 5.68; N, 13.35 


40 


"p 


Boch 






NMR 8 (DMSO-d 6 )ppm:1 .37(9H,s),2.32(4H, 
t.J=5Hz),2.90(2H,t,J=6.5Hz),3.17(4H.t,J=5 
Hz),5.02(2H,t,J=6.5Hz).6.34(1H,dd.J=6.2.5 
Hz),6.87(1 H,brs),7.10(1 H.brs),7.83(1 H.t,J= 
8Hz),7-88(1 H,t,J=8Hz),8.28(1 H,d,J=8Hz),8. 
55(1 H,d, J=8Hz),1 1 .73(1 H.brs) 
IR y(KBr)cm _1 :3460,1690 
MS m/z:513(M + -1) 


41 


-Ph 


Bocl* 




mp,189-190°C 

SlfflM C, 63.87; H, 5.55; N, 10.64 
HSfcfil C, 63.87; H, 5.50; N, 10.68 


42 


-o 

/ 


Boch 


Pi 


3E»Bfl-#a<MeOH) 

mp^19-220°C 

5cS^*f<iC 26 H 28 F 3 N 5 0 3 
SIbUS C, 60.57; H, 5.47; N, 13.58 
HUMS C. 60.43; H, 5.34; N. 13.57 


43 


-Ph 




a 

i 

Boc 


aSt^^SCAcOBHso-Pr,©) 

mp, 161-162°C 

7C^t##rffi C 29 H 31 F3N 4 0 2 
SUfil C, 66.40; H, 5.96; N, 10.68 
USUI C, 66.51; H, 6.09; N, 10.70 


44 


H p 




a 

i 

Boc 


3S-fe£gH(AcOEtHso-Pr 2 0) 

mp, 1 83.5-1 84.5°C 

TtM-fttir til C^HaoFaNsOj 
SlUi C, 63.15; H, 5.89; N, 13.64 
HS&fl C, 63.00; H, 5.80; N, 13.56 
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-R 1 


R 3 - 










^ft££ll(AcOEt-iso-Pr 2 0) 






a 


mp, 1 68.5-1 69.5°C 


45 




i 


TcMftffiM C 28 H M F 3 N 5 0 2 S 




HMfit C, 58.74; H. 5.31; N, 13.17 
HHfii C, 58.90; H. 5.32; N, 13.18 








tS-&iH£i!ICAc0Et-iso-Pr 2 O) 








mp, 21 9-221 °C 


46 


-Ph 


BocN^ — ' 


5£^##ffit Ca^aaFaN^j 
III C, 67.62; H, 6.04; N, 10.18 
Sl^fil C. 67.52; H, 6.16; N, 10.11 








^^fetett^(AcOEtHso-Pr 2 0) 








mp, 158-160°C 


47 


"0 


BocN-^^ 


5c^t##rfit C 29 H 32 F 3 N 5 0 2 -1/4H 2 0 
Hirafit C, 64.02; H, 6.02; N, 12.87 
Unfit C, 63.98; H, 5.94; N, 12.72 








^•felSilKAcOEt) 








mp, 222.5-224°C 


48 


-Ph 


BocHN- 


TE^SHjf fit C m HhF 3 N 4 0 2 
Sitfit C, 63.15; H, 5.08; N, 12.27 
Unfit C, 63.16; H, 5.06; N. 12.26 








^•fe^M(AcOEt-iso-Pr 2 0) 








mp, 166-169°C (ftM) 


49 


"p 


BocHN- 


irMitffi fit C^H^FaNsOz 
SMfit C, 59.32; H, 4.98; N, 15.72 
Unfit C. 59.44; H, 5.02; N, 15.42 








^fe8S[7V;uBbl]<EtQH) 








mp.205.5-207.5°C (ftffi) 


50 


-Ph 


Me 2 N- 


TC^^flffit 

C 21 H 19 F 3 N 4 -1/2C 4 H 4 0 4 
Sifflfit C, 62.44; H, 4.78; N, 12.66 
Unfit C, 62JZ8; H. 4.97; N, 12.69 








^•fef£.i.[:7-?;u6giI](EtoH) 








mp,228-230 o C(#®) 


51 


Me 2 N- 


7C^^«ffit 

C 19 H 18 F 3 N 5 -1/2C„H 4 0 4 
SUfit C, 58.47; H, 4.67; N, 16.23 
Unfit C, 58.31; H, 4.72; N, 16.14 
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BocN 


oft 




-R 1 






52 


-Ph 


V 


Bfc*ife&H(AcOElHso-Pr 2 0) 

mp,150-151°C 

7E^##rfiI C 31 H 3B N 4 0 2 
Unfit C, 74.97; H, 7.31; N, 11.28 
Unfit C, 74.62; H. 7.25; N, 1 1 .09 


53 




V 


&££W.§CAcOEt) 

mp,196-197.5°C 

TE^^flffit CaHasNsOa 
WMW. C, 71.72; H, 7.26; N, 14.42 
USsfil C. 71.57; H, 727; N, 14.38 


54 


-Ph 


-Ph 


*»-&£WwCAcOEt) 

mp,181-182°C 

5c^^«f fit C34H 36 N 4 0 2 
Bliifit C, 76.66; H. 6.81; N. 10.52 
HHfil C, 76.49; H, 6.80; N, 10.50 


55 


H 




*i£$£H(EtOH) 
mp,198.5-200°C 

TtmfttiiW. C^HasNsOz- 1/4H 2 0 
SStfit C, 73.05; H, 6.80; N, 13.31 
HS&fit C, 73.04; H, 6.71; N. 1327 


56 


-Ph 




3»-felS.fl(MeOH) 

mp,21 4.5-21 6°C 

5c^##ffil C 32 H34N 4 0 3 
31b fit C, 73.54; H, 6.56; N, 10.72 
Unfit C, 73.43; H. 6.54; N. 10.66 


57 


-Ph 




S§-fe$£al(MeOH-AcOEt) 
mp221.5-222.5°C 

Tcm-fttirM c 32 h m n 4 o 2 s 

aifflfil C, 71.35; H, 6.36; N, 10.40 
H^fil G, 7121; H, 627; N, 10.34 
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ltW5 8 

4- [2- (4-^/V^77°h-2-7^^;V-lH-^^^^ [4, 5-c] 

4- [2- (4-^pp-2-7i^-1H — f^V [4, 5-c] 
V is- 1 ^fW] - 1 - fcV< y v^^V^lfe tert-7^/V 1 . OOg, 

f^m»o. 6 2 gW^^/-^2 Omi ©ia-a^Sr, ^*/-/v£®££ii:& 
^ b i o o °ct* 2 itp^nf* bfc 0 h y ^;VX ^ ^ 1 . 4 

ml ax.ttfffl^|^»L, Tk&t^ ^ 7-7V-eJlE»^LT 0 . 7 5g©i 
H-fe^ a B H ^#fc 0 iixf ;U^itijiI i Lfc ^> ^ 7 A ^ P V 

h^yy^f --CJfitiS L"C 0 . 5 7 g ©S&^f§,£r#7c 0 g^^/vi; *9 /<-t\> 
(DmWtfrbWffigkLX, K2 5 3~2 5 8t (#$p) 0«^ H e B^#fc 0 
TU^Wit C 28 H 32 N 4 0 2 S • 1/4H 2 0 

SUfi C, 68. 19; H, 6.64; N, 11.36 

H^Hit C, 68.34; H, 6.52; N, 11.37 

MMM 5 9 

4- [2- (4-^77-2-7x^1/-^-^?^/ [4, 5-c] 
y is- 1 — f /W) - 1 - fc°^ y 5? tert-T^A' 

1 - [ 2 - [ 4 - (1 -tert-T* h * i/jjtvR—A') y vvW] ^5W] - 2 
-7x-;V-lH-^^Y [4, 5-c] ^r/yy 3 7g 

AlKi/TV h y ^^/W7^0. 1 3ml Ofh7k Ko77^7. 4ml ^{C^ 
i&T* 1, 8-v ? T1ftfv'^ n [5. 4. 0 ] - 7 - p ^ 0 . 2 6ml <Dy- 

h^tKn77V2. 6ml««TU, 2 mW&M tfc c SiS^^ffiSrS* U 
IS^Sif/V-n-^7^ (1 : 1) £^£tM£ Lfcv-y %>f>\sl3j J»9 
Bvf^77^-t*ilLTO. 2 4 g(DiE^ B B B^#7c 0 ^ / -/l" £ 2 - :7° 
P^7-/KDi^»bS^HlLT,®i^2 15.5-21 7°C<Dte-fejg H s H £#fc 0 
C 29 H 31 N 5 0 2 
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C, 72.33; H, 6.49; N, 14.54 
i^jfi C, 72.21; H, 6.42; N, 14.51 



MMM 6 0 

1 - [ 2 - [4 - (1 -tert-7" ]- ;^=-;V) y vVi/J - 2 

-7i-;V-lH — f^:?V [4, 5-c] ^y D >-4-$/^l/WZ 

4- [2- (4->7;-2-7i=A'-lH->f$^/ [4, 5-c] 3V 
y 1 ^nV\ - 1 - t°^<y v^^/i^V®? tert-^/VO . 8 0 g , 

1 0 h})V J±7kfeW 8 ml m$^? 7 -/V 1 6 ml ©iS-g-fefc, 4 l$fiS& 

g?ELfc 0 ^M^Sr&M, 1 0%mmtr^Tb-C^fBb. 1 0%^xVil* 

jf LT 0 . 7 2 g <DM£J£ b h b £#7t 0 ^ ^ y bSS&Ji IT, M201. 

5 ~ 2 0 4 t:<Z>&S£jj£iil£#fc 0 
5B3lf£« C 29 H 32 N 4 0 4 - 1/4 H 2 0 

afitt C, 68.96; H, 6.49; N, 11.09 

MSMS. C, 69.03; H, 6.27; N, 11.03 

H«!l 6 1 

2— [.2- ( 4 - y vVV) ^^VV] -4-M)7Mn^ 

f;i/-iH-^f^/ [4, 5-c] ^yuy 

4- [2- (2-7x^-4-f!)7/^n^f/V-lH — f 5;?V [4, 
5-c] ^ryy^-l-^/U) ai^/V] -l-t^!i^;^yt tert-^ 
;VO. 40g©l, 2-^PPx^y3ml^fc lml £#n 

ttiST?3 0«#Lfc o SJC&iS^Sr^l6* y ^ATfcS^ffciD^-x 1, 

Zfu tVv^-TVWTi^LT 0 . 3 2 g «^fe 0 B a£#7c o H^^^felf 
^h b b UT, 1 7 2 . 5-173. 5 ^ <D«&^iI£:#7t, 
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Ittfi C, 67.91; H, 5.46; N, 13.20 
IHMit C, 67.73; H, 5.42; N, 13.07 

mMM6 lo^l^ot, mMme 2~ii 8<B<ffr£&&#fc„ 






-R' 


R 8 




62 


J 


y 


1 1 

n 


4*fe$£ 1 §.[HJ7;i>/rni^i£I (EtOH-AcOEt) 

mp,198.5-200.5°C(#®) 

7C=K5r«r1ll 0 24 H2 2 r 3 IN4-Cr-3t/O 2 H 

aiHi C, 47.00; H, 3.49; N, 8.43 

HSiE C, 46.74; H, 3.48; N, 8.43 


63 




Me 


SfiiSSCHJ^Jfct-niraMS] (EtOH-AcOEt) 

mp,222.5-223.5°C 

7cS»«ffil CaHa^I^-CFjCOjH 

Siifil C. 47.80; H, 3.71; N, 8-26 

USUI C, 47.65; H, 3.73; N, 8.35 


64 


HI 


p 


H 


3HS£IS£(MeOH) 

mp.280-282.5°C(#S) 

5cS##T fit C^HjjFaNs 
SUfit C. 63.91; H, 5.36; N, 16.94 
USSfil C, 63.72; H. 5.36; N, 17.03 


65 


C 




H 


n&&&\.w)\,*nmmm cacoed 

mp,1 33.5-1 36.5°C(##) 

CmHz, F 3 N 4 0 • CF 3 C0 2 H - 1 /2H 2 0 
airafil C, 53.63; H, 4.31; N, 10.42 
USUI C, 53.51; H, 4.29; N, 10.39 


66 


s 




H 


S»fe*HKS[HJ7JU*-nirai*a (EtOH) 

mp,237-239°C 

C 22 H 21 F 3 N 4 S CF 3 CO z H • 1/4H 2 0 
SlUI C, 52.50; H, 4.13; N, 10.20 
HSfcfil C, 52.46; H, 4.19; N, 10.27 
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-R 1 








^?ifetftt B B a [hU7;^Pra^](2-PrOH) 


67 


o 


mp,159-161°C 


/ Me 


CaHMFa^S-CFsCOiH- 1/4H 2 0 




3IHI C, 53.33; H. 4.39; N, 9.95 
HSfcffi C, 53.19; H, 4.28; N, 9.95 




Me 


tee&s&wnxtaffiwg} (EtoH) 




A 
w 

/ 


mp,208.5-211°C(#®) 


68 


C^F^S ■ CF 3 CO z H ■ 1 /4H 2 0 
SUfli C, 53.33; H, 4.39; N, 9.95 
HUfcfl C, 53.30; H, 4.34; N, 10.03 










HN V ^ 


(MeOH-2-PrOH) 


69 


mp,283-284°C 

TC^Wfil C 21 H 21 F 3 N 6 -CF 3 C0 2 H-H 2 0 
SHU! C, 50.55; H, 4.43; N, 15.38 
HS&M C, 50.43; H, 4.31; N, 15.41 








70 




mp,199-200t 
TciitfM C^HaFsNsS 




MMW. C, 58.46; H, 4.67; N, 16.23 
HHfil C, 58.28; H, 4.72; N, 16.05 






^SfefSiflEMJ^l^Pa^tl] (AcOEt-EtOH) 






mp.1 82.5-1 84t 


71 


X) 


jcmM&rM CmH^FsNvCFjCOzH 

SiHI C. 57.35; H, 5.55; N. 10.29 
H^fit C, 57.18; H, 5.49; N, 10.33 
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mmm 


-R 1 




72 




-Ph 


*t-&^[h'J^J^P^^](MeOH) 

mp, 241-242.5°C(#^) 

5c^»*f fit C^HaCIFa^-CFaCO^ 
3HIHI C, 54.51; H. 4.05; N, 9.78 
H!Hi C, 54.53; H, 4.14; N, 9.93 


73 


„p 


aeHfieai>y7;i/*nB»!ia(MeOH) 

mp.244-246°C(#fl?) 

7Gflt##rfill C^H^CIFjNs-CFsCOjH-S^HzO 
SHIS C, 50.10; H. 4.12; N, 12.17 
HHfl C, 50J23; H, 4.07; N, 12.36 


74 


S 

\ 


>=N 


S&*lfe!giIl(MeOH) 
mp,232.5-234°C(#^) 
7C^MC 21 H 19 CIF 3 N 5 S 
Stfflfit C, 54.13; H, 4.11; N, 15.03 
SIS£fil C, 54.20; H, 4.24; N, 15.04 


75 


/ 




mp. 290-295°C(#^) 
Jtmfttifm. C^HjoClFjNs-CFaCOzH 
Slfflfil C, 49.08; H. 3.76; N, 14.93 
C, 49.1 1 ; H. 3.80; N, 1 4.83 


76 


0 




^-&&JI[HJ7;U*nS^^(MeOH-AcOEt) 

mp, 21 9-221 °C(^) 

7Git##rfiI CaHajC^M.O-CFaCOjH 
aHflS C, 51.21; H, 3.76; N, 9.95 
HUffi C, 51.17; H, 3.75; N, 10.04 


77 






mp,217-219°C(#^) 

TcmfttiiM C^HzoCIFa^S CFsCO^-I^HzO 
MmM C. 49.03; H. 3.77; N, 9.53 
USSlt C, 49.03; H, 3.71; N, 9.56 


78 


p 


&lfel£ll[W;M-nit^i£](MeOH) 

mp, 246-248°C(#®) 

7tm^m. C^HjsClFalVCFaCOjH 
SIHI C, 53.15; H, 4.82; N, 9.92 
HiUS C, 53.27; H, 4.83; N, 9.94 
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mmm 




-R 1 


R 9 




79 


) 


0 


CI 


^£&JI[HJ?Ji/;J-nB^it](EtoH) 

mp,236-237°C(#^) 

TtmffifiB C 24 H 2a CIF 3 N 4 -CF 3 C0 2 H 
Strali C, 53.94; H. 5.05; N, 9.68 
iHSfit C, 53.67; H, 5.05; N, 9.71 


80 




-Ph 


F 


mp,240-242°C(#®) 
5m#$im CM^^-CFaCOjH 

C, 56.12; H, 4.17; N, 10.07 
USSfit C, 55.98; H, 425; N, 10.13 


81 




F 


mp, 252-254°C(#®) 

Tzm^m. C^F^-CFaCOiH-I^O 
Hlifit C, 51.99; H, 4.18; N, 12.63 
USSiS C, 51.92; H, 4JZ6; N, 12.74 


82 


S 


>=N 


F 


^Mfe£Wii[HJ?/U*OgtM*&](EtOH) 

mp, 236-237°C(#fl£) 

TbmftViM C 21 H 19 F 4 N 5 S-CF 3 C0 2 H 
Hlifil C, 49.02; H, 3.58; N, 12.43 
USUI C, 48.72; H. 3.77; N, 12.36 


83 




1^ 
)=N 


F 


mp, 249-250°C(#<g) 

Ttmfttirm. C 2 ,H 20 F 4 N B -CF 3 CO 2 H-H 2 O 
SiiM C, 48.94; H, 4.11; N, 14.89 
USsft C, 48.80; H, 4.17; N. 15.01 


84 


0 


0 


F 


mp, 239-241 °C(#®) 

C^F^O • CF 3 CO z H ■ 1 /4H z O 
Sfifl C, 52.32; H, 3.93; N, 10.17 
HSHit C. 5226; H, 3.82; N, 1026 


85 


s 


0 


F 


mp, 234-235°C(#M) 

Ttm-ftffi ft C 22 H 20 F 4 N 4 S-CF 3 CO 2 H-H 2 O 
WmM C, 49.66; H, 3.99; N, 9.65 
111 C, 49.71; H. 3.99; N, 9.67 
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mmm 




-R 1 




86 




Ph 


mp, 234-235°C(#®) 

TcmftVrfe C 2S H 25 F 3 N 4 -CF 3 C0 2 H 
SMfii C, 58.69; H, 4.74; N, 10.14 
Unfit C, 58.44; H, 4.82; N, 10.01 


87 


HN 

/ 


P 

i 


mp, 280-284°C(#®) 

7C^g##r fit C 23 H 24 F 3 N 5 • CF 3 C0 2 H ■ 3/4H z O 
aiifii G, 54.10; H, 4.81; N, 12.62 
HHfil C. 54.14; H, 4.66; N, 12.70 


88 


S' 
) 

/ 


—W 


ast«fe»«a[hy7^a»iwa](EioH) 

mp, 239-241 °C(#®) 

TClfi^ffifit CaH^FaNgS • CF 3 C0 2 H • 1 /4H 2 0 
aiafit C, 51.11; H, 4.20; N, 12.42 
Ullfii C, 50.97; H, 4.01; N, 12.43 


89 


HN 




mp, 303-305°C(#^) 

Ttmfttir fit C^HaFjNe -CF3C0 2 H ■ H 2 0 
aiofit C, 51.43; H, 4.68; N, 14.99 
HSfefit C, 51.35; H. 4.39; N, 15.09 


90 


O' 

/ 




mp.232-234°C(#®) 

TC^^flf fit C 23 H M F 3 N 4 0 ■ CF 3 C0 2 H • H 2 0 
aiifit C, 53.57; H, 4.68; N, 10.00 
Unfit C, 53.39; H, 4.65; N, 10.00 


91 






mp, 236-238°C(3#) 

5cf?t##ffii C^H^Fa^S • CF 3 C0 2 H ■ 1 /2H 2 0 
Sfifit C. 52.91; H, 4.44; N, 9.87 
Unfit C. 52.64; H, 4.27; N, 9.82 


92 


9 


I 


**-fe$Sil[HJ?;i/;j-Pi^*l] (2-PrOH-AcOEt) 
mp, 161-162°C 

TC^^flffit C 2S H 25 F 3 N 4 0-5/4CF 3 C0 2 H 
aiifit C, 55.32; H, 4.43; N, 9.38 
Unfit C, 55.22; H. 4.28; N. 9.45 
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Me 



mmm 


-R 1 




93 




-Ph 


mp, 218-219°C(#$?) 

TcM^W CkHsFj^ CFsCOzH 
UlafS C. 58.69; H, 4.74; N, 10.14 
USSfil C, 58.43; H, 4.82; N, 10.05 


94 




P 


*feeS[h'J7^PiraWgl(MaOH) 

mp,233-234°C(#®) 

5c*»*HI CoHmF^-CF^jH- 1/2^0 
3IHS C, 54.54; H. 4.76; N, 12.72 
USSfit C, 54.27; H. 4.79; N, 12.72 


95 


s 




»ltfetttta[WJUt-nlJ«*S(EWH) 

mp,243-245°C(#M) 

5c^^*f<i C^HaFaNsS-CFaCO^ 
SliftC, 51.52; H, 4.14; N, 12.52 
HlHt C, 51.61; H, 3.98; N, 12.70 


96 




»fe»*achU7i^pww!S](EtoH) 

mp,306-308°C(#^) 

5cSt#*f fit C^H^FaNe • CF 3 C0 2 H ■ 1 /4H z O 
Slifil C. 52.70; H, 4.51; N, 15.36 
USHil C, 52.79; H. 4.33; N, 15.37 


97 


0 




»»fe»ttS[WJ7JUfnimJS]<EtQH) 

mp.232-234°C($H£) 

TimMJim CzJWW) ■ CF 3 C0 2 H ■ 1 721^0 
WaW. C. 54.45; H. 4.57; N. 10.16 
HS&ji C, 54.57; H. 4.37; N, 1024 


98 


sj 


2/ 


mp. 227-229°C(#®) 

TcfgtfWfS CaHaFal^S-CF^zH-l/^O 
SUfil C, 53.33; H, 4.39; N, 9.95 
HSilS C, 53.32; H, 427; N, 9.76 
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mmm 


-R' 


R 3 - 


4btt[g]Gf«£l3ig> 








Stfl-&$£iHCAcOEt) 








mp,187-188°C 


99 


-Ph 


liM-fttii fit CmH^FsNs 
airafii C, 64.93; H, 5.21; N, 16.46 
HHfil C, 64.84; H, 5.26; N, 16.38 








m&&tt&lW)\>*nmMMl (EtOH) 


100 


P 




mp^09-210.5°C 

TzMfttirW. C 21 H 21 F 3 N B -CF 3 C0 2 H 






31111 C, 52.27; H, 4.20; N, 15.90 
USUI C, 52.00; H, 4.17; N. 15.98 








m&&ft&ib i )7n'*n&mm (Etow 








mp,224-228 D C(#®) 


101 


-Ph 








C 23 H 21 F 3 N 4 0 ■ CF 3 C0 2 H ■ 1/4H 2 0 

ams c, 55.10; h, 4.1 6; n, 10.28 

HiHI C, 54.84; H, 4.13; N, 10.34 








Mfeffiti.th'P^toSilg] (EtOH) 








mp,254-258 0 C(#®) 


102 


w 




TimMSTB. C 21 H 20 F 3 N s OCF 3 CO 2 H 




/ 


SIHl C, 52.18; H, 4.00; N, 1323 
USSfl C. 52.10; H, 4.16; N. 13.45 
















(AcOEt-EtOH) 


103 


-Ph 


a 

H 


mp, 229.5-231 .5°C(#$?) 

Ttmfttiife C 24 H 23 F 3 N 4 -CF 3 CO z H 
aiftji C, 57.99; H, 4.49; N, 10.40 
USUI C, 57.94; H, 4.42; N, 10.46 










104 


„p 


a 

H 


mp, 238.5-240°C(#M) 
TGfSt^flffil C 22 H Z2 F 3 N s -CF 3 C0 2 H 






MMM C. 54.65; H. 4.40; N, 1328 






Him C, 54.61; H, 4.25; N, 13.41 
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3 R 1 



mmm 


-R 1 


R 3 - 










m&&mib l JZVl,*n&Mm (MeOH) 








mp, 235.5-237.5°C(#®) 


105 




a 

H 


7tmft%fB C^H^FaNsS-CFsCOiH 




SUfil C, 50.64; H. 3.88; N, 12.84 






HiSfii C, 50.53; H. 3.79; N, 12.90 








tS&tWtaiWJM-nmiffl (EtOH) 








mp, 249-251°C(#M) 


106 


-Ph 


HN ^~- J ' 


Tzmfttifm. C^tt^i^* ■ CF 3 C0 2 H 
Sfifil C, 59.57; H, 4.64; N, 9.92 
HSHS C. 59.27; H, 4.91; N, 9.99 










107 


H p 


HN' 


(EtOH) 

mp. 263-265°C(#@) 

TcmMffB C 24 H 24 F 3 N 5 -CF 3 C0 2 H 
Strati! C, 56.42; H, 4.55; N, 12.65 
USsfit G. 56.22; H, 4.59; N. 12.62 








£t-&f£l^(AcOEt) 








mp, 1 74.5-1 75.5°C 


108 


-Ph 


H 2 N- 


7C*##f m C 19 H 15 F 3 N 4 
SUSHI C, 64.04; H. 4.24; N, 1 5.72 
Hl&fii C, 63.89; H, 4.25; N, 15.67 








gfe*§fe*£JI<AcOEt) 








mp, 1 95.5-1 96.5t 


109 




H 2 N- 


7tm%$rm. c 17 h 14 f 3 n 5 

SUfil C, 59.13; H, 4.09; N, 20.28 
HS&fil C. 59.09; H, 4.14; N, 20.19 
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-R 1 


-R 2 










T&n&mma-vfrwm (MeOH) 








mp, 1 42.5-1 47°C(#®) 


110 


-Ph 


V 


C2bH2 8 N 4 • 1 /2C 4 H 4 0 4 ■ 3/4H z O 
91111 C. 71.85; H, 6.78; N, 11.97 
USUI C, 71.92; H, 6.61; N, 11.91 








38SfeflttS(EtOH) 


111 


/ 


V 


mp, 212-213.5°C 

7C3{t##f{t C 24 H 27 N 5 -1/2H 2 0 
WmM C, 73.07; H, 7.15; N, 17.75 
USUI C, 73.17; H, 7.04; N, 17.59 








iSfetW^MeOH-EtOH) 








mp, 209-21 1°C 


112 


-Ph 


-Ph 


9IHI C, 80.52; H, 6.52; N, 12.95 
USUI C, 80.26; H, 6.57; N, 12.92 








gfc*i£i£ra(DMF-H 2 0) 


113 


H p 


-Ph 


mp, 268-270°C 

TC^Wil C^HaNs-l/^O 
aiifil C, 75.32; H, 6.56; N, 16.27 
USUI C, 75.12; H, 6.43; N, 16.36 








&S-&ilSil(MeOH) 








mp, 224.5-225.5°C 


114 


-Ph 




JcMfttif fit C^H^O 






91H1 C, 76.75; H, 6.20; N, 13.26 
USUI C, 76.76; H, 6.19; N, 13.22 








&-feijgll(MeOH-CICH 2 CH 2 CI) 








mp, 210-212°C 


115 


-Ph 


^} 








Sfflafl C. 73.94; H, 5.98; N, 12.77 
USSffi C, 73.91; H, 5.92; N, 12.67 
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mmm 


R 2 




116 


SH 


mp. 251-255°C(#®) 

7U^t##r(fi CaHz^S-CFaCOzH-I^HzO 
Sftfill C, 59.22; H, 5.07; N, 11.05 
HiMI C, 59.07; H, 5.05; N. 1159 


117 


CN 


m^Balh-'Jyj^amm^l(.MeOH-Z-^rO») 

mp, 245-251 °C(#®) 

Tcm-fttiim C 24 H 23 N 5 -CF 3 C0 2 H-1/4H 2 0 

atHi C, 62.46; H, 4.94; N, 1 4.01 

USUI C, 62.63; H, 4.88; N. 14.22 


118 


C0 2 H 


&fifg.l[WJU*QitM](MeOH) 
mp, 212-215°C 

yzmfttii-m. C Z4 H 24 N 4 0 2 -CF 3 C0 2 H-1/4H 2 0 
Siiffi C, 60.17; H. 4.95; N, 10.80 
illglfil C, 59.98; H. 5.14; N, 1 1.03 



HJfefll 119 

N- [2- ( 2 - 7 x=-^- 4 - F!) 7;vt ^ f /v- 1 H - ^ [4, 
5-c] ^7!)y-l— Tir KT 5: K 

1- (2-7$yxf;l.) - 2 - 7V-4 - hV 7/l/5j-n > ^vV- 1 H — 

-<?^[4, 5-c]^yy^0. 5 0 gOtry ^^3ml^»C % ss^KftSfeo. 
2 8 ml SrjbQfcT^i&T? 6 B#WK# b7c 0 1 0 p 

TO. 4 5 g<Dtlfe^H B H ^#fc 0 S|iW?)S,fB B Btt, M2 17-2 1 

^St^ffi C 21 H 17 F 3 N 4 0 
aigriC C, 63.31; H, 4.30; N, 14.06 
^f^tt C, 63.46; H, 4.32; N, 14.10 
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mmmi 2 0 

N- [2- ( 2 - 7x^;i/- 4 - f y 7;vtn ^ f 1 H-^ [4, 
5-c] V y-l-4M ^)V\ ^pyx/uftyr^ Y 

1- (2-7 5/xf;l/) - 2 - 7x=;W- 4 - MJ P ^ f 1 H- 

4 [4, 5-c] ^!)70. 5 0gMM)^W^yO. 2ml 

h7t Kn77y5mlM(^ jfrffc* ^V^/VjIwK) . 1 lml SrjbDfc-CgiaT? 

hUT, M2 2 4. 5-2 2 5 ^©iMi £#fc 0 
7G^Wtf C 20 H 17 F 3 N 4 O 2 S 

Wm\$. C, 55.29; H, 3.94; N, 12.90 

IUHI C, 55.30; H, 3.94; N, 12.70 

12 0 O^l^ot, 12 1-12 5 (Dlk&y!)*Wc 0 
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HI 


-R 1 


R 4 




121 


-Ph 


PhCO 


ISfe^SIKAcOEt) 
mp, 256-256.5°C 

USUI 0, 67.82; H, 4.16; N. 12.17 
C, 67.86; H, 4.1 9; N, 12.18 


122 


-Ph 


EtO z C 


2Sfe£S.m(AcOEt) 

mp, 232.5-233.5°C 

5cf?i##f m C 22 H 19 F 3 N 4 0 2 
WmW C, 61.68; H, 4.47; N, 13.08 
USUI C, 61.74; H, 4.53; N, 13.04 


123 


-Ph 


a. 


*Sfel£ll(AcOEt) 

A V* AAA H)a 

mp, 227.5-228.5 C 

5cMt##T fi CaH^FaNsO 
Slrafit C, 65.07; H, 3.93; N. 15.18 
HS&fil C, 65.05; H, 4.01; N, 15.13 


124 


-Ph 


CICH 2 CO 


&fe$§JI(AcOEt) 
mp, 230.5-231 .5°C 
5c§ft##ffit C 2l H 1B CIF 3 N 4 0 
SUsHS C, 58.27; H, 3.73; N. 12.94 
USSfil C, 58.23; H, 3.78; N, 12.89 


125 




CICH 2 CO 


3&«fi*SSCAcOEt) 

mp, 234-235°C 

5c*SMfHI C 19 H 1S CIF 3 N 5 0 
31Mg C, 54.10; H, 3.58; N. 16.60 
USUI C, 54.15; H, 3.61; N, 16.63 



MMM 12 6 

2-^W5 7^N- [2- [2- (2-tTny/>) -4- 
f;V-lH-^f^^/ [4, 5-c] ^yy^-l-^yv] TirhT5: 
K 

2-^pp-N- [2- [2- (2-bTPiJ/V) -4-h!J7/Vto>f;V- 
[4, 5-c] y^-i-^/v] T-fehTS KO. 

3 0gi:4 0%^ ?vur 5 >^ * > 6 mi %M %.x, ga-e 4 B£fasi# u 
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SffiSrS^ V \?jv=^— s rfl'-TZfflfrhX 0 . 2 5 g ©Stfgfegji&^fco gftg 
xf^^^S^ILT, M2 17. 5-2 19. 5 0 C(DM^ H H H ^#fc 0 
^St^Wfi C 20 H 19 F 3 N 6 O 

III C, 57.69; H, 4.60; N, 20.18 

IRK C, 57.67 ; H, 4.50; N, 20.15 

12 6 O^ICfot, HJ&M 12 7-129 (Dik&m*%fco 
^MM 12 7 

2-^^/WT5: /-N- [2- ( 2 - 7x=;>- 4 - h U 7;vtn ^ f /v- l 

h— ' [4, 5-c] 3v y^-i-^) ^a-] r-febr^ K 

M 208 — 209 °C 

III C, 61.82; H, 4.72; N, 16.39 
HiHi C, 61.60; H, 4.76; N, 16.17 



2-7^ W^/-N- [2- ( 2 - 7x^;i^- 4 - MJ 7;^o ^ f 

[4, 5-c] ^f / y ^5vK] 7th75K-7 

®!,& 2 0 7. 5~2 0 8t 
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tgM&WM. c 23 h 22 f 3 n 5 o - , 3/2 c 4 h 4 o 4 

Sl?^it C, 56.58; H, 4.58; N, 11.38 
H£ C, 56. 52; H, 4.70; N, 11.57 

H5£#J 12 9 

2-^W^/-N- [2- [2- (2-t°ny/V) -4-MJ7/I/tP 

^f;v-iH->f$^/ [4, 5-c] ^yyy-i- f;V] ^5vv] T±V7 

2 1 9~2 2 2°C 
55*##Hfi C 21 H 21 F 3 N 6 0 • 1/2C 4 H 4 0 4 
StEfrfiiE C, 56.55; H, 4.75; N, 17.21 
M&tfe. C, 56. 58 ; H, 4. 80 ; N, 17. 18 

MMffl 130 

2-75 y — N— [2- (2-71=^-4- 7;^n^f;V-lH-^ 
5^/ [4, 5-c] 3V y ^-1-^/u) ^/V] Tir hT5 K 
(l)N-[2-(2-7a:=/V-4- h U 7^n^^- lH-^5^/[4, 
5-c] y^-1— T/V) ^^;v] _2-7^/W5 KT-fch7 5 K 
2-^pu-N- [2- (2-7.a:=;v-4- b y 7/^n^f;v- 1H — f 
[4, 5-c] ^r/y^-1— f/U) ^A-] T-fe'hT5 KO. 40gR 
Tfi7fiJl"( 5K*!)!?A0. 17 gCDN, N-^^fMM7 5 K4ml 

6 o°c-t?i 6«»Lfc 0 SiS?i^^7k^nx.r^m^ 0 s H ^»L, 

v 5 ^ fcT/l^— 7Vl^i»#U ffggai^vV-n-'V/^i' (2:1) 
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£233-233. 5 0 C©*£J§fI£#fc 0 

MWaW C, 64.09; H, 3.71; N, 12.89 
MWiU C, 64.04; H, 3.93; N, 12.92 

(2) 2-7^;-N- [2- ( 2 - 7x^/1'- 4 - MJ 7;^o ^ f 1 H 
— f 5^ [4, 5-c] =*r/ V is- 1 — -iW) aifvv] T-fehT5 F 

N- [2- (2 - 7i=^- 4 - Ml 7/>tn^ f /I/- 1 H-^f 5 [4, 
5-c] 3V —f/v) ot^/u] - 2-7*/W 5 KT-fe bT5 FO. 3 

OgM9 0%Mt K7^VO. O 3ml (T>^9 J — ;V3ml», 6 H#M51$E 

SS^^ y7°n t°/V^-x;V-C^#U-C O . 1 9 g ©fE-fe^^fco 
f/^b^ILT, M1 8 8-1 8 9°C(Dffi^ H B H ^#fCo 
TC^Wit C 21 H 18 F 3 N s O 

Slfrott C, 61.01; H, 4.39; N, 16.94 

HfHfi C, 60.96; H, 4.36; N, 16.94 

w&mi 3 o(Djjmim^x, m&mi 3 i©^%^#fc 0 
mmm 131 

2-7^-N- [2- [2- (2 -t°P U /V) -4-MJ7/Vtn^f^- 
lH-^^y [4, 5-c] ^7 y 1 — f/V] ^5vV] T-fe hT5 F • 7 

(1) 2-7^Wf5; F-N- [2- [2- (2-t°n!)^) -4 - h y 
n^f;V-lH-^^7 [4, 5-c] *J 1-^/1/1 z-f- fr] T±Y 

75 K 
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278. 5-280. 5°C 

c 27 h 19 f 3 n 6 o 3 

C, 60.90; H, 3.60; N, 15.78 
M&B C, 60.76; H, 3.74; N, 15. 71 

(2) 2-7$y-N- [2- [2- (2-tTnU/V) -4-M/7/Vto>f 
^-lH-^f^ 4 / [4, 5-c]5r/y ^-1— f/V] ai^/V] T-fe hT5 K • 

tttt &&&&& 



M 1 7 6-1 7 71C 

Tumfttifm C 19 H 17 F 3 N e O • C 4 H 4 0 4 - 1/4H 2 0 
Hfraffi C, 52.82; H, 4.14; N, 16.07 
H&tif: C, 52.71; H, 4.21; N, 16.31 

M*&$A*M#K:M»J L-c, 7 # • ^ y iooo (y # • y./isfj 

X?#M) £17 0 iil^^Z^y y Omlgg&L 
fc 0 r.tl^b*f^jfiL¥^fflJ3a (PBMC : Peripheral Blood Mononuclear Cell) % 
LeucoPREP™ (Becton Dickinson *±M) M^W^oTMU 2mM L-^ 
/V* * y (Life Technologies *±M) , 2. 5U/ml^^!J ^-2. 5Ag/ 
ml7fV7°bY^^yIt (Life Technologies }±®0 £*s^U 10%W 
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Jkm (Intergen Company M.M) bfc RPMI-1640 tgM (By^WMW^^tm) 

*x\ mm^m 1x1 o 6 i@/mi t^sx? \zn&m ufc c 

WlOM (DWSjMk&ys&mflLltB 6ft (¥JS) Micro Test III™ tissue 
culture plate (Becton Dickinson *fcSD BB&J&1£J$y h fc> 5te fcfSSl L- 
^»tf© PBMC1 8 0 /xl &»Lfc 0 ^O3 0M®^ 2 0/igM©y^ 
Ufy*^ K (LPS) 10 iil SrjfebnU ywM^7^fy^S©M 
LT, 5 %z:^«|f#@g^'k::^T 3 7°C-e 1 6 R£KK V^a^- b bfc G 

4. bFTNF-gjrbUL-lg^i 

MNF-aitML-U Sr^fiLfc,, 9 e^CW^O?^?^^ h 
Kftft.Ltcft'iM hX^Oftft mUfcfc, Xtt, -IfcffiflO &A*U ^-^^ 

tti^#:^>tf-t"5HRP (W^t)^"^^;^^^^— If horseradish peroxidase) 
(Xtt, HSfctfcftO £»I@£^ft^bJ«A;ftfCo »gfc^m. 
h7^/W<y^^^(DAK0 *±$!0£A;ftf§-feSJ&£ML;fc o 
0. 5M?Wift-e^KJESS:ffJtLfc^, €-<7^/V<D4 5 OnmT?05K3fe££rM-Vmax 
M^o^^MJ-^ 1 - (Molecular Devices ftJK) TiU^LfCo 
^©8Stt£ty7 b!7^T Softmax ™ (Molecular Devices ttM) Trll^f- 



87 



WO 01/58900 



PCT/JP01/00816 



Mtl^y^o-t/W^it MNF-a (ENDOGEN *±M) % 
j-frW^tfl t MNF-a (Pharma Biotechnologie Hannover #M) ^ 
^^-if^n/^^f-^ I gG (Jackson ImmunoRes. Labs %$$t) % II^X. 
t hTNF-a (INTERGENftM) Sr-ttl/W. tfctf^ HRPMftMtl 

^Mffl^P^n^v^fco tML-l|3 oSil-l^y * n—TvMftfc h I 
L- 1 & (CistronttSi) * 9 n— *vl/fc V^^X h I L — 1 j3 (Biogenesis 
#M) , HRPMo/^t^I gG (Chemicon International #M) x l&^X. 
t M L - 1 j3 (R&D Systems }±M) ZZMfr, WSl. Ifcttk HRPi« 

TNF-a^I L-l jSVN-ftb^-a-^^^b-^tJtD^tt^ &5£U:g-3 

(%) = / 1 - X 10 0 

fell&r^ 3 2 3 3 ic^1~ 0 



3 2 : t hmJfafciotfZTNF-aCDmm&^fcft 





mol/L) 


0.01 


0.03 


0.10 


0.3 


1.0 


uss^i 102 


96 


84 


25 


23 


27 



3 3 : t MWUottS I L-lj3<7^£Pl#ff^ 





mol/L) 


0.01 


0.03 


0.10 


0.3 


1.0 


IM 102 


81 


67 


48 


0 


0 
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it * cd is m 



1. &<D-jK (I) 



R 3 (CH 2 )k\ 



R 




^irittji^^ DT/v^^i, IjlS^fltti^T/v^vI, fill: 

<o ) 

2. &<D-$£5£ (II) : 



(sS^ R^ztafcn^, sifeSSr^b-ct J:v^t/v^vS, smxWLT&J; 



R 3 (CH 2 )k\ 
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~3©g&£^U R 3 ' (III) : 



t?3f£*l5£&£U R 4 , R 5 . £.tfR 6 fciP— fcb< ftlftot, TkHfUl^, fi 

S^SU YtiHSfJS^, flfcStJg-^, CH 2 , CH, NHt?^$jx5 

SXIi»^ib, mWn ttP-fc L < iil^o 1 0 ~ 2 ©It^tt. It 
tcU R 3 ' (IV) : 



T?^$tb5 1 h-^t ^ ?v try s^-fNiffcrn*:©^ 

1 ^fcWEitc^^XteWlto 
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7. f--f h^-f^II^g^ES^- (TNF) Xl*4>? — v4*>- 1 (I L- 
1) -T;fc5H#©©ffl&6J®fcfB«©E3&, 

8 . ff^fafflfl l Wl^^LM 4 5© v vfti/fr 1 5}:fai©ft-a-iXttISfte 

So 

l o. ft*o|5fflf^5^*v^U^7^©v^i•i^* i l^^^:|B^©E3l©S^5i©fc^i> 



92 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP01/00816 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 C07D471/04, A61K31/437, A61P3/10, 11/06, 17/00, 25/00, 29/00, 31/04, 
37/06, 37/08, 43/00 

According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

Int. CI 7 C07D471/04, A61K31/437 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
CAPLUS (STN) , REGISTRY (STN) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


A 


WO, 00/09506, Al (HOKURIKU SEIYAKU CO., LTD.), 


.1-8,10 




24 February, 2000 (24.02.00) 






& AU, 5197499, A & JP, 2000-119271, A 




A 


WO, 92/15581, Al (MINNESOTA MINING AND MANUFACTURING 


1-8, 10 




COMPANY) , 






17 September, 1992 (17.09.92) 






& US, 5175296, A & CA, 2104781, A 






& KR, 226184, B & JP, 11-269177, A 






& AU, 657958, B & HU, 66968, A 





1 1 Further documents are listed in the continuation of Box C. Q See patent family annex. 



* Special categories of cited documents: T" 
"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing "X" 

date 

"L" document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other "Y" 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later "&" 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
24 April, 2001 (24.04.01) 


Date of mailing of the international search report 
01 May, 2001 (01.05.01) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISAy210 (second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 


International application No. 

PCT/JP01/00816 


Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 



This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 



1. [X] Claims Nos.: 9 

because they relate to subject matter not required to be searched by this Authority, namely: 

The invention as set forth in claim 9 pertains to methods for treatment 
of the human body by therapy. 



2. |3 Claims Nos.: 1-8,10 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 

(See extra sheet.) 



3. O Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 

Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 



1. [] As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 

claims. 

2. Q As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 

of any additional fee. 

3 . Q As only some of the required additional search fees were timely paid by the applicant, this international search report covers 

only those claims for which fees were paid, specifically claims Nos.: 



4. Q No required additional search fees were timely paid by the applicant. Consequently, this international 
search report is restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest CD The additional search fees were accompanied by the applicant's protest. 

| | No protest accompanied the payment of additional search fees. 



Form PCT/ISA/210 (continuation of first sheet (1)) (July 1992) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP01/00816 



Continuation of Box No. 1-2 of continuation of first sheet (1) 

The technical features of the inventions as set forth in claims 1 to 8 and 
10 reside in the compounds represented by the general formula (I) per se or use 
of these compounds as drugs. 

Concerning the ring A in the general formula (I) , it is stated in claim 
1 "represents an optionally substituted homocycle or heterocycle" . 

Although the expression "represents an optionally substituted homocycle 
or heterocycle" seemingly involves cyclic factors over an extremely broad scope, 
no compounds but those wherein the ring A is a benzene ring are disclosed in practice, 
in a state substantially supported by production examples and the like, in the 
description. 

Therefore, the above-described claims and the description fail to satisfy 
the definite requirements to such an extent as enabling any meaningful international 
search. 

In this report, compounds wherein the ring A is an optionally substituted 
benzene ring have been examined by taking the contents of the description into 
consideration. 



t? , dpt/tc & in 1 n rovtro cV>»prt /Tnlv 1 <zvh\ 



®6gtti®#-t pct/jpoi/oosi6 



a. mioR-ts&moxm (m^m^m (ipo ) 

Int. Cl 7 C07D471/04, A61K31/437, A61P3/10, 11/06, 17/00, 25/00, 29/00, 31/04, 37/06, 37/08, 43/00 



ip«ESrffofc*/Msat«. mtmsHm (ipo ) 

Int. Cl 7 C07D471/04, A61K31/437 



CAPLUS (STN) , REGISTRY (STN) 



C. 



WO, 0 0/0 9 5 0 6, A 1 (ftl 
2 0 0 0 (2 4.0 2.00) & AU, 
& JP, 200 0-119271, A 



24. 2,8. 
5197499, A 



WO, 92/1 55 8 1, Al (MINNESOTA 
MINING AND MANUFACTURING 
COMPANY) 17. 98. 1 9 9 2 (1 7. 0 9. 9 2) & 

US, 5 1 7 5 2 9 6, A & CA, 2 1 04 7 8 1, A & 
KR, 226184, B & J P, 11-269177, A & 

AU, 657958, B & HU, 6 6 9 6 8, A 



1-8, 10 



1-8, 10 



□ C«©tt*fcfc:fciBb^*£*vc^a. 



©£r&tt3ittil#tta 5 fcv ^ % *. fetus 
tyj ^tcsScofe^^itT-feo-c, 3jfc£jRHfe©i£ii 

r&j i-/-!fvF77 5y-M 



2 4. 0 4. 0 1 



01.05.01' 



B*mmffT (isa/jp) 

3g#^l 0 0-8 9 1 5 



i$B ffiAU . toll?] 



4 P 



7 9 18 



V 



f # 03-3581-1101 



3 4 9 0 



fSPCT/ISA/2 10 (S2^) (1 9 9 8¥7^) 



mmmm&-% pct/jpoi/oosh 



ffi$8&£39 (PCTl 7*(Z> (a) ) o«SteJ:9x - toBRIHffl#ttftoa4fcJ:5ll*o*Ho-«to^Tfls 



1* 



2. (x) it#©ffis 1-8. 10 b> ^rXJiftHHisaESri-aiias-esssfts-cBfjtosfrftWfcbrvv 
(HJ8iJ^^#jiB©ri) 



3.[] fit#©«6ffl ; ?iJBIB*W©H-efeoTPCTSfliJ6.4(a)©S23i:&t;»3Aw^Sk 



1. □ ftiSA^^i&tlPlSS^S^-r^TWIBrtt^Lfcro-T?, ^©H^SSSc^e, i-^TO^Rrig^W* 

2. □ i£2jq|@S#iW£^^6£T'k#<, -r^T©^-5r^lfi*©f5iiai'-oVN'rm-r5r b&X-%tc<DX\ ii 
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